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ABSTRACT 
Inventory is handled in different places, in the households, warehouses, stores, 
factories and service areas like banks and it is also controlled differently. However, 
across these diversity storages, there is the mutual problem of shrinkage. This 
research examine the impact of inventory loss in service operation management at 
Spar North Rand distribution. Experience has shown that even though inventory loss 
can be recognised to a few sources, such as, shoplifting, employee crime, seller 
fraud, administrative mistakes, there are still other unclear reasons.  This study 
examined the impact of inventory loss in service operations management of 
warehouses with a view to preventing inventory loss for better productivity. In this 
study, the impact of inventory loss was measured using operational performance, 
drivers to effective inventory, inventory procedure and barriers to effective inventory.  
This paper adopted a quantitative research strategy. Using the five-point Likert scale, 
one hundred and fifty (150) Questionnaires were distributed to the employees at 
Spar North Rand distribution. 80.67 % questionnaires were completed, 5.3% was not 
returned, 4.67% where unusable, and 9.3% where returned uncompleted due to 
employees refusing to partake. Only 121 questionnaires were useable. The data 
were analysed using SPSS vision 24 to present and test the network of correlations 
between the variables. The results showed that there was a positive relationship (r = 
0.510; p < 0.01) between operational performance and the drivers to effective 
inventory.  From this research, it become evident that lack of training and lack of 
motivation such as recognition and incentives for staff acts as a huge negative 
impacts in service operations management. Insufficient training was identified as the 
main barrier, whereas lack of motivation was identified as the main driver to effective 
inventory management. Implementation of performance checklist was found to have 
the greatest impact to operational performance. 
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CHAPTER 1 
INTRODUCTION AND BACKGROUND  
1.1 Introduction 
Inventories are vital parts of business, not only are they essential for processes but 
they also add to consumer fulfilment (Stevenson, 2010). Many companies consider 
Inventories as one of the most expensive and vital assets as its represents a 
substantial percentage of their complete invested capital (Ogbo, et al., 2014). 
According to Singh, (2016) to strive to keep the best optimal inventory enables a 
company to meet its requirements and to evade losing or have less stock that can 
influence the financial figures. Inventory is defined as stock or goods that are being 
stored in a warehouse for production or sale. Ghosh et al. (2003) define inventory as 
stocks of assets held for the drive of future production or sales. It is further stated 
that stock might be viewed as the resource with high economic value (Ogbo, et al., 
2014). 
 
According to Ogbo, et al. (2014) inventories are materials or goods that are ready to 
be utilised or transmitted for sale. Inventory comprises of three main areas: 
unfinished goods and components- the goods that are obtained by the organisation; 
work in progress- items that have been relatively manufactured and have had value 
added; and lastly, finished goods- complete products waiting for shipment to clients, 
(Stamm, et al., 1989). 
 
Patil & Singh, (2016) argues that control through planning, consistence review, and 
inventory management always requires careful evaluation of internal and external 
factors. Champman, et al. (2002) emphasized that there are usually fewer stock loss 
if an organization invest its time on getting proper team to work on shrinkage and 
have proper structured approach. Less attention given to inventory means more 
stock getting lost.  However, there is a need for management to take into 
consideration, collaborative means between distribution warehouse, retailers and 
manufacturers to minimize inventory (Champman, et al., 2002). 
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Currently, the retail industry uses barcodes to identify products and Electronic Article 
Surveillance (EAS) as an anti-theft mechanism solely, within retail outlets. Although 
both systems, can play a role in an overall loss prevention strategy, yet they fail to 
drop the number of stock that get lost across the whole retail supply chain from the 
point of production to the end customer (Huber, 2007). The researcher believes that 
many tend to take a broader view that stock get lost because of theft or shrinkage, 
and do not give a benefit of an uncertainty that stock can be misplaced due 
inadequate inventory control, ignorance of general workers, layout of the warehouse 
and poor inventory management. 
 
Service operations management is the application of how services are produced 
(Menor, et al., 2003). Their immateriality means that services cannot be stored for 
future use, and that means variability in demand volume cannot be managed by 
inventories (Sarkka & Lillrank, 2011). According to Johnston, (1994), service 
operations management deals with the design and operation of methods that provide 
services.  
 
The duty of service operations consists of setting boundaries for numeral 
parameters, which then allows customer expectations to match with service 
production and delivery system through service operations management. Sarkka & 
Lillrank, (2011) believes that when operations management is applied correctly, the 
supply chain of the company result to smooth operations. In light of this, this study 
examines the impact of inventory in service operations management at North Rand 
spar distribution, with the view of improving their performance and minimising 
inventory loss.  
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1.2 Background of North Rand Spar Distribution 
The past few years, retail industries have changed dramatically. The complex new 
retail environment tend to attracts more risks, including staff or client stealing from 
the company, human error during operations, system problems and vendor fraud 
(Titus & Shamapande, 2016). Spar has its own complex system that guarantees 
accurate flow of products from suppliers to customers. 
 
In 2005, Spar adopted a new picking system with the primary reason of shifting from 
paper picking system to voice technology and selected Psion as the provider of 
wireless solutions for six Spar distribution centres including North Rand 
(Supplychainonline, 2009). This upgrade took place to improve picking procedures, 
minimize re-work and unnecessary put-away due to picking the wrong product.  
 
However, studies have proven that more factors make it more difficult to prevent, 
detect, and manage loss and shrinkage (Titus & Shamapande, 2016). Spar believes 
in well-functioning supply chain, maximising on shelf availability and ensuring the 
cost-effective delivery of the right quantity of products at the right time (Spar 
International, 2015). In addition, Spar agreed to this research because they believe 
in improvement and that they will be able to identify other reasons way stock get lost.  
 
Spar supply chain also plays an important role in tracking products and ensuring 
food safety. A brief procedure on how their stock is tracked when receiving is shown 
below (Supplychainonline, 2009): 
 The inbound operation is when tracks from the manufacturer arrives with stock 
and being off loaded. The stock get scanned using Psion hand scanners. The 
system will automatically allocate the stock to any available location.  
 
  After stock being, offloaded the receiving staff scan the pallets, immediately print 
labels and stick them in each pallet.  
 
 
 Forklift drivers then receive notification that putaways need to be done,  (moving 
stock to where the system assigned it).  
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 All forklifts are installed with a Psion Vehicle Mount computing devices.  
 
 
 Pallet is scanned to confirm delivery and take the stock to the assigned slot in the 
warehouse.  
 
 
 
Figure 1. 1 Warehouse Management System (Formaspace, 2017). 
 
1.3 Problem statement 
Often, companies assume that having a good warehouse management system will 
eliminate the issue of inventory getting lost (Ballard, 1996). The retail industry is 
struggling to manage the evolving risks it faces. According to Shamapande ( 2016), 
the capacities of current systems cannot handle the excessive amount of stock 
getting lost, and majority of the retailers have not adopted the system required to 
take care of loss and shrinkage. Ogbo, et al. (2014) opined that inventory 
management had been a problem for many business organisations and this could be 
one of the reasons for inventory loss.  
 
Warehouses operate in the ever-changing environment. These changes may include 
new accreditation requirements (standards), staff turnover, new projects, budget 
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cuts, new policies and increased workloads. Over a period, the process of adapting 
to such changes may result in a warehouse operation not operating as efficiently as 
possible, and that will have an impact on inventory. Hence, inventory is lost or 
misplaced in its allocated locations.  
 
A storeroom in one of the organisations where the researcher once worked for was 
full of unused cartridges where an administrative assistant will mistakenly order the 
wrong cartridge and will be kept in the storeroom. Underlining that sometimes, stock 
holding can result from wrong buying decisions. It can be deduced that wrong 
decision making is not only the fault of buyers, lot of stock is also held in many 
organisations both because of uncertain policies and deprived understanding of 
inventory principles and the ever-changing environment (Granville, 2007). 
 
A study conducted by Shamapande (2016), stresses that retailers should revisits 
their loss prevention strategies and organisations practices (Champman, et al., 
2002). According to Armistead, (1990), it is always difficult for service organisations 
to meet customer needs or to meet customer expectations as promised, majorly 
because of stock loss. Shamapande (2016), claim that there is an expanding 
acknowledgment of the scale and degree of the issue of inventory loss in the FMCG 
division.  
 
1.4 Aim and objectives  
The aim of this study is to examine the impact of inventory loss in service 
operations management of warehouses with a view to preventing inventory loss 
for better productivity.  
 
The objective is to: 
1. Examine the inventory procedures in service management operation. 
2. Assess the barriers to effective inventory in service operation management. 
3. Evaluate the drivers to effective inventory in service operation management. 
4. Examine the operational performance of effective inventory in service 
operation management. 
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1.5 Research questions 
Main question: What is the impact of inventory loss in service operations? 
 
     The sub-questions for this study are: 
1. Examine the inventory procedures at Spar distribution? 
2. What are the barriers to effective inventory management in service operation 
management? 
3. What are the drivers of effective inventory in service operation management? 
4. What are the operational performance of effective inventory in service 
operation management? 
 
1.6 Significance of the study 
In eras of change for service organisations, it is important to identify the impact of 
service operations strategy on the delivery system and performance of the 
service production that will help to run efficiently and meet customer needs on 
time (Armistead, 1990). The gap of knowledge that this study is going to fill is the 
exciting value of information about inventory, and that organisations can apply 
and conduct trainings on inventory management and control to management staff 
in managing and in the prevention of inventory loss. In addition, this study has an 
important educational application and educators can gain from it. 
 
From the findings of the study, the researcher expectation is that it will help Spar 
Distribution to find a way to reduce inventory loss and be able to identify where 
loss occur the most and apply precautions measures while ensuring overall 
efficiencies in the organisation and maintain good service to client. . The 
researcher further hopes that the findings of this study will form parts of assisting 
future researchers.  
 
1.7 Scope 
There are several organisations implementing inventory control and Management 
technique, but this study will be limited to the concept and practice of inventory in 
North Rand Spar warehouse with a high volume of stock. The importance of 
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inventory, to warehouses cannot be over-emphasized. Often times, stock get 
misplaced, lost and damage in the warehouse. 
 
This study is arranged in to six chapters, chapter 1 contain the introduction and 
background of the company where the study of inventory loss will take place. It 
outlines the purpose of the study, addresses the research questions, and 
presents the problem statement and the gap of knowledge that this study is going 
to fill. Chapter 2 covers the literature review. Chapter 3 highlight the research 
methodology and techniques that is used to address the research questions. 
Chapter 4, presents the research results and discussion of the empirical study 
and lastly, Chapter 5, conclusion and recommendation. 
 
1.8 Summary 
Every organisation has its inventory and has its form of holding that specific 
inventory. Companies do their utmost to prevent inventory from getting lost even 
considering that, it is not an easy task. Different inventories can be stored in 
different places, Banks keep cards and money as their inventory, households 
keep food, manufacturers keep raw materials, office keep stationery and 
warehouse keep finished goods, and so on. Many organisations are faced by 
similar problems of inventory control, so when we describe one specific type of 
organisation this is usually done to show a common subject.  
 
Spar believes that a well-functioning supply chain is important, maximising on-
shelve availability and ensuring the cost-effective delivery of the right quantity of 
stock at the right time. Some of the reasons to hold inventory are covering 
seasonal demand, long lead-time and high retrieved stock need to be available 
when requested, reduce the transportation cost and time, take advantage of 
specials and buy in bulk to keep in your warehouse for future consumption (Patil 
& Singh, 2016).
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CHAPTER 2 
LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 
2.1 Introduction 
This chapter reviews applicable literature on impact of inventory in service 
operations management at North Rand spar distribution, with the view to improving 
their performance and minimising inventory loss. In detail, it looks at the importance 
of inventory, discusses the facts of holding inventory, inventory system, inventory 
control, inventory models, inventory management techniques as well as the 
processes within the warehouse.  
A literature review is a basic and evaluative record of what has been published on a 
selected research topic. Their function is to give a hypothetical foundation to a study 
and further connects between what is being proposed to examine and what has 
already been studied before (Kumar, 2011). It is an audit of published papers to get 
thoughts to what you believe is truth. A literature review is done to avoid duplication 
of studies and to further add knowledge on what you currently known and what you 
can add to improve. Reviewing literature helps a researcher get understanding of the 
topic and gives directions of what need to be part of the research.  
A literature review has been done to identify the gap at hand, and to bring full clarity 
of what had been done by other authors. The literature review focused on the key 
element involved in this study: 
 To examine the inventory procedures, which will review literature on the 
system  
  The barriers to effective inventory,  
 The drivers to effective inventory, and  
 The Operational performance of effective inventory, all in service operation 
management.  
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2.2 Inventories 
Inventories are vital to the successful operational of manufacturing and retailing 
organisations. Inventories are defined as work-in-progress goods, finished goods, 
raw materials that an organization sells and gain profit (Ziukov, 2015). Krajewski, et 
al. (2012), outline inventory as stock of goods utilized to satisfy customer demand or 
to complete the operations of services or goods. Patil & Singh, (2016) define the 
term inventory as stock of physical goods that add value into the organization and is 
being held in different forms in custody awaiting packing processing, transformation, 
retrieving, use, or sale. 
So more, taking care inventory resourcefully has converted to a significant 
operational weapon for products and service organisations desiring to survive in the 
market. Bredell and Walters, (2007) emphasised that the business world has 
become more competitive and adopting innovative approaches to supply chain 
management is critical for achievements. Inventory signifies a significant decision 
variable throughout the operations of manufacturing, supply chain, distribution and 
sales. Additionally, it is a major share of total current assets of many organisations. 
More so, Inventory often represents as much as 40% of total capital of developed 
organisations (Augustin & Agu, 2013). 
Since inventory constitutes the main part of total investment, it is crucial to ensure 
that organizational growth and profitability is sustained by practising good inventory 
management. Even though all inventoried resources, have value economically (Patil 
& Singh, 2016),  White (1990), argues that having too much inventory is the worse 
than having too little stock on hand. Whereas, Krajewski, et al., (2012) stresses that 
too little inventory creates shortages in the supply chain and eventually damages 
customer confidence and too many inventories reduce profitability. However, 
Simatupang, et al., (2014) opined that inventory is the best assets that any company 
value, because if inventory is being controlled and monitored in a good way it can 
add value to the organization. Ngugi, (2014) support the above statement by 
stressing that the overall profit of an organization is enhanced by how well and 
efficiently an inventory is controlled.   
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2.2.1 Inventory categories 
There are five basic types of inventory categories as follows (Viale, 1996): 
 Raw material  
These are the parts that are being used throughout the manufacturing process of a 
product.  
 Work-in-process 
 This inventory is in the process of being assembled in to a final product. 
 Finished Goods  
This are finished inventories ready to be delivered to retailers, warehouses, 
distribution, and wholesalers and directly to customers. 
 Distribution inventory  
This is inventory distributed as close as possible to the customers. Distribution points 
such as stores by receiving or warehouses. 
 Maintenance, repair and operating (MRO) suppliers 
Most companies keep these items. They are usually low cost and include office and 
operating suppliers and services.  
2.2.2 Reasons of holding inventory 
Every organisation holds stock of some sort. This stock has related costs to cover 
tied-up capital, warehouse operations, and deterioration. And the question that 
comes up is way organisations hold inventory? Despite the listed reasons, the most 
dominant answer to the question is, “to allow a buffer between supply and demand. 
According to Singh (2016), holding inventories helps organizations independent and 
free from vendor dependencies and to prevent withdrawal of their service providers. 
Augustin & Agu (2013), highlight seven reasons for holding inventories, which 
include; 
 To improve continuous supply chain 
 To fulfil the just-in-time process 
 To have a flowing production plan 
 To decouple successive stages of operations 
 To align operations tasks 
 
 
11 
 
 To figure new processes of provide evading against future prices and delivery 
uncertainties 
 
Patil & Singh (2016), on the other hand enumerated six reasons to, why do 
organisations need to hold inventories. 
 Long lead and high-demand items need to be available when required 
 Reduce transportation costs and transportation times 
 Take advantage of price increase and quality discounts 
 Economies of scale of procurement 
 Cater to cyclical and seasonal demand 
 Meet variation in consumptions 
 
It is always uncertain to keep small or very large inventory. However, inventory 
managers do not have a choice but to always deal with advantages and 
disadvantages of keeping large or small stock in their warehouses. Krajewski, et al. 
(2012) support the above statement by highlighting that it is the inventory manager’s 
duty to balance the advantage and disadvantage of keeping small or large 
inventories. 
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2.2.3 Advantages and disadvantages of keeping small inventories 
Keeping small inventory is key considering that stock represents a temporary 
business investment. Patil & Singh (2016), emphasized that every organization 
ought to strive to maintain the best inventory to be able to meet its requirements and 
impact positively on their sales. Keeping lot of stock has particular interest to 
managers who need clients to know they always have good inventory. In the event 
that stock moves frequently and rapidly, managers are probably going to carry lot of 
stock of the most projecting items (Leonard, 2018). Table 2.1 below are the 
advantages and disadvantages of keeping small inventory in the warehouse. 
 
Table  2.1  Advantages and disadvantages of holding small inventory (Info 
Entrepreneurs, 2009) 
Advantages Disadvantages 
Efficient and flexible -  Maintain what 
you have and what you need  
Meeting stock needs can become 
complicated and expensive  
Reasonable storage cost 
Lack of system performance might be the 
cause of stock out 
Its easy to keep up to date and it 
reduces time 
Lack of productivity from the supplier have 
an impact on your organisation 
 
 
2.2.4 Advantages and disadvantages of keeping large inventories 
Customer service tends to run smooth, firms will deliver to client on time on the other 
hand stock out and backorders will be reduced. It is always a process to place an 
order to suppliers when a firm is out of stock, because paper work need to be done, 
but when a firm has large inventory on hand it will always deliver on time to client 
without having to wait for procurement department to decide how much to order and 
which supplier to use. Table 2.2 shows the advantages and disadvantages of 
keeping large inventory in the warehouse. 
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Table 2.2 Advantages and disadvantages of holding large inventory (Info 
Entrepreneurs, 2009) 
Advantages Disadvantages 
Manageable 
Expensive storage and security 
Low on costs Stock might get outdated 
Stock always available 
Stock may become outdated before it is 
used 
Buying in bulk may be cheaper Your capital is tied up 
 
 
2.3 Inventory control  
Historically, there have been many views of inventory, ranging from a measure of 
wealth that should be exploited, to an expensive waste of resources that should be 
eliminated. In recent years, the major view has stock as a luxurious but significant 
asset of the business (Takim, 2014). The success of any project depends on its 
ability to provide services to customers or users and remain financially feasible. For 
an organisation which is supplying goods to its customers, the major activity is to 
have suitable products available at an acceptable price within a reasonable 
timescale (Saxema, 2009). Inventory control is the process of moving goods from 
one place to the other in a safer way.  
Ogbo, et al. (2014) defines the term as keeping the quantity and quality of stock 
correct and accurately. Inventory control can also be referred to as means of making 
sure that the correct flow of inventory in a warehouse conform to its plan 
Furthermore, Ballard, (1996) assert that for inventory control focuses on planning 
ahead, identifying needs setting operations goals and following processes in place. 
Fundamentally, it is trying to make stock holdings as efficient as possible, but there 
are numerous ways in which this efficiency can be viewed. Common procedures 
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concern the  amount of stock held, cost for inventory storage, how often are demand 
not meet due to shortages and how often is stock turned over and so on (Takim, 
2014). A study by Ogbo, et al. (2014) found out that when inventory is flexible, it 
works as an advantage to the organisational performance. Furthermore, operations 
run smooth. Inventory control is a consistent means of running the organisation 
operations smoothly while ensuring that customers are satisfied, goods are delivered 
on-time and loss of goods are minimized (Ogbo, et al., 2014). A study conducted by 
(Groonatilake, 1984), showed that most companies in developing countries were not 
using inventory control techniques. Meanwhile, the applications of effective inventory 
control avert stock from getting lost, and it becomes an advantage to the 
organisation to deliver to their customers on time. Introducing good inventory control 
system in any organisation in a country such as South Africa is of vital necessity 
since it helps improve various area within the management effectively (Ogbo, et al., 
2014). According to Lwiki, et al. (2013), one of the major benefits of proper control of 
inventory is to improve various areas of management.  
Therefore, inventory control is not only a tool to be used for physical balance of stock 
but also can be used as means of minimizing inventory cost.  Applying adequate 
inventory control has benefit of reducing cost since errors can be prevented. This 
according to Groonatilake (1984), leads to a high level of efficiency in the system 
and the ability to adopt better inventory control techniques. However, Ngugi, (2014) 
argue that there exists a challenge to locate the best inventory level that works 
effectively with the production system in place in the organization. 
 Achieving some specified customer service at minimum cost is one of the most 
common aim of inventory control. Waters (2008), believes that even though an 
organisation can be sure and confident of the objectives of its inventory control 
system, there are still number of requirement that must be met before these can be 
achieved. These include:  
 a desire to minimise costs associated with stock holding or achieve some 
other measurable objective,  
 the availability of models to identify optimal stock policies, and people who 
know how to use these models  
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 availability of accurate data for the models, which is available in time for the 
results to be implemented,  
 Ability to control stock so that the levels identified as optimal can be achieved  
 Knowledge of the environmental influence. 
 
The main purpose for keeping inventory control is meeting up operational 
requirement or keeping operations running at all time (Ogbo, et al., 2014). Further 
one can say firms are carrying excessive stock because they have just put in 
practice the JIT model (Just-In-Time model). Just-In-Time is an inventory practice by 
organisations for improving product quality, efficiency, control of production timelines 
while realising cost savings (Chen & Mu, 2016) 
 
 A study conducted by (Ballard, 1996) stresses that another critical factor of 
inventory control is accurate forecasting with the objectives of inventory control being 
maintaining efficiency and reducing inventory costs. Groonatilake, (1984) state that a 
need was identified to revisit the power of conventional inventory control as a gap 
was identified, and if discovered unacceptable, the development of a new inventory 
control techniques that is desired to a specific industry environment in South Africa is 
to be done.  
  
 
 
16 
 
2.3.1 Types of inventory control 
Inventories consist of raw material, final product or product in development and is 
considered as one of the valuable business assets. Business managers pursue to 
control the inventory, so that stock do not get outdated and become financial waste 
for the company (Christopher, et al., 2017). Inventory systems normally differ 
depending on the type of organisation. However, In order for any organisation to do 
well it, need to have its own inventory system. This system often takes care of the 
movement of inventory including; receiving, allocating of stock, retrieving, picking 
dispatching, shipping, turnover and tracking (Dowler, 2015). 
 The perpetual inventory system  
Perpetual keep track of stock from the minute the company receives it. When stock 
is being scanned upon arrival or dispatch for a client the system immediately update 
the number of product picked and received. Perpetual inventory system keeps 
accurate data for as long as the system is not been detoured by employees.  
As much as the perpetual inventory system can be accurate on the inventory data 
the problem comes, when stock is then being stolen, not recorded/scanned or 
damaged. Hence lies the periodic inventory system. 
 Periodic inventory system 
From this system, stock is not always updated regardless of it movement. The 
organisation will have to do a stock take once yearly, in order to check turnovers and 
if the company is still doing well. Thank only when inaccuracies, loss and damaged 
stock can be located. Even though the companies who are using this system 
normally saves on their investment, as they do not have to spend money technology 
and software needed to keep data accurately. 
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2.3.2 Benefits of good inventory control 
The main aim of keeping inventory control is reaching up to supply chain 
requirement and keeping it running effectively (Ogbo, et al., 2014). So more, it works 
as a tool to minimize inventory loss by being on track towards the whole supply chain 
from allocation of stock within the warehouse, correct level of stock maintained, 
minimization of cost and lastly monitoring of stock. In the light this, Ballard, (1996) 
argues that the major focus for inventory control should be at the data level, where 
daily production take place.  Furthermore, forecasting still remains the most critical 
factor of inventory control (Ballard, 1996).  
 
2.3.3 Specific factors having an impact on inventory control 
Two communal elements significantly have influence on any inventory control policy 
effected in developing countries (Groonatilake, 1984). 
 Imported raw materials and parts 
In order for a business to function in developing countries, it is dependent on the 
imported materials. In light of this measuring lead-time before an order is placed in 
developing countries plays an important part in the business. Order lead-time 
normally take two to three months. However, it became too difficult if a machine 
breakdown and replacement of the machine part need to be ordered. 
 
 System of government and related problems 
Different countries are being governed differently. They have different rules; some 
are endemic bureaucratic and very oppressing for organizations to operate under. 
These rules make it difficult for organizations to order stock from other countries as 
the rules in place need to be followed. Figure 2.1 and 2.2 below shows the difference 
in inventory ordering between developing and developed countries. 
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Figure 2.1 Inventory ordering process in developed countries, (Groonatilake, 1984) 
 
 
Figure 2.2 Inventory ordering process in developing countries, (Groonatilake, 1984) 
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Figure 2.1 shows a simple model of stock ordering process. The production planning 
and control department prepare a forecast that assist in terms of knowing what to 
order and when. Production planning and control department will then communicate 
with purchasing department when stock is running out for suppliers to deliver after an 
order has been placed. The system adopted in developed countries assist with 
keeping trek of the stock. 
Whereas is developing countries the system is completely different and difficult for 
businesses to operate under (see Figure 2.2). Their processes of ordering take time 
due to numerous authorisations and procedures that need to be followed. 
organisation can either order more stock to keep in the warehouse while undergoing 
the long process of ordering, which on the other hand the more stock is kept in the 
warehouse the higher the chances of losing it either by miss placing it and found 
when outdated, by theft or by any other damage. The statement above is supported 
by Huber, (2007) stating that some of the contributors to products loss are errors due 
to procedures, External theft and internal theft. Oganisations in developing countries 
struggle to do well not unless the government or a privately owned monopoly does 
fund them (Groonatilake, 1984). 
 
2.3.4 Application of inventory control techniques 
 Batch quantities 
The batch quantity related with the minimum requirement of the total cost is termed 
the Economic batch quantity (EBQ) (Groonatilake, 1984). A study by (Groonatilake, 
1984) observed that 61 per cent of companies are not using EBQ due to the 
bureaucratic procedures involved in obtaining an import license, foreign exchange 
and a letter of credit. Those companies prefer to order in bulk rather than smaller 
economic batch size. However, the ordering decisions whether to order in batches or 
in small quantities is usually dependent on how a certain stock has been used 
throughout the year. 
 Ordering methods 
Re-order point (ROP) makes sure that stock on hand stays up-to-date every time 
these picks or stock going out (Stamm, et al., 1989). ROP further indicate whenever 
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stock is running out from bins for orders and replenishment to be done (Kumar, et 
al., 2012).  
High demand products are often ordered when on hand stock is low, that assist in 
keeping fresh product for customers. However studies shows that 70 percent of 
companies report that companies are finding it difficult to keep this process running 
due to bureaucratic as lead-time is always not accurate as discussed earlier. The 
above pushes companies to overstock to prevent being stock out. However this also 
have a disadvantage of companies having to spend more on storage (Groonatilake, 
1984). 
 Inventory classification 
With lot of inventories in warehouses, it is always a challenge for warehouses to 
accurately control it. Often companies use the ABC classification to consider 
priorities and control inventory according to their demand.  Heizer, (2008) defined the 
term “ABC analysis as an application of inventory also known as Pareto principle. 
The pruinciple identifies inventory in three categories which is according to their 
annual value.  
 
2.3.5 Inventory control systems and warehouse management systems 
 
In order for an organisation to benefit and have success in its operations, inventory 
control and warehouse management should work together with the same goal. The 
benefits that come with the two systems working together are listed below (Stamm, 
et al., 1989): 
 Data accuracy 
 Less errors 
 Quick to locate inaccuracies   
 High standards of business integration 
 Minimization of overstock  
It is presumed that a huge number of various sorts of stock are being made day by 
day on the planet. The most important consideration in controlling stock, is when to 
request and how much to request. Inventory system can be categorised in several 
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ways, but a predominantly useful one differentiates the dependent demand systems, 
where demand for an item is mostly forecast from historic records and the dependent 
demand systems, where demand is originated right from production plans (Waters, 
2008). 
2.3.6 Elements contributing to inventory control problems 
Inventory control usually have inconsistencies in records and stock taking due to 
factors such as (Biggart & Gargeya, 2002). 
 Lack of training and performance measurement system  
 Unrestricted system admission to reorganized measurement system 
 Stock not being placed at the allocated location by system 
 Manipulation of the system in place 
 Policies and processes in place are not implemented 
 
2.4 Inventory management 
Inventory management is defined as the method of overseeing the overall activities 
that take place in controlling and monitoring inventory. Kothari, (2009) defines the 
term as art and science of sustaining the level of inventory of a specified collection of 
items sustaining the smallest amount of cost consistent with other important aims 
and goals set by management. Ngugi and Godana, (2014) refers to inventory 
management as all the processes that take place during production from raw 
material to final product. Emmett and Granville (2007) support the above-mentioned 
statement assert that inventory management is managing product flow in a supply 
chain. They continue to emphasize that the objective to satisfy customer needs at a 
reasonable cost.  
Waters (2008), states that the scope of inventory management involves, the 
available storage space within the warehouse, knowing when to order and how much 
to order, demand forecast, picking and put-away, dispatching and replenishment, 
quality of product, shrinkage, lead time, pricing and cost. Balancing the listed leads 
to optimal inventory standards, which is a work in progress as the industry changes 
every now and then. Patil and Singh (2016), stresses that inventory management is 
very significant because it reveals the quality of handling inventory, Orthodontists 
might not be aware of such a fact and it does not have a good impact on the financial 
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health of the balance sheet. Inventory management has been mentioned as an 
additional inventory and scarce management (Ogbo, et al., 2014). 
2.4.1The benefits of inventory management 
They include: 
 customer service improvement  
 an increase in production efficiency efficient management of materials  
 Minimisation of cost and development of managerial efficiency (Goonatilake, 
1984; Lwiki et al. 2013).  
  
Ngugi and Godana, (2014) stated that sales, purchases and productions that are 
running smoothly are determined by proper management of inventory, in view 
support this. Emmett and Granville, (2007) Add by emphasizing that inventory 
managers need to consider the aspect which are accurate forecasting, making sure 
that the correct product is ordered and stored in an accessible location to satisfy 
demand, maintain the supply, determining when to order and how much to order.  
Ogbo, et al. (2014), added by stressing that minimizing stock of holding cost, 
encouraging high inventory utilisation, minimising waste are related to flexible 
inventory service or management. More so, Stamm, et al. (1989), stressed that one 
of the main concerns of inventory management is the control of stocks through the 
supply chain process. 
2.5. Inventory system 
Inventory system runs effective policies and organisational structure to maintain and 
control goods to be carried or received from the client for storage, (Ogbo, et al., 
2014) Furthermore, Inventory Systems help companies to record inventory 
accurately, to identify available locations and locate stock, and to retrieve when 
orders are placed. Automatic Identification systems (AIS) is one of the best system 
as it’s strive to get the best blend of material to prevent inventory loss and accuracy 
capturing (Darlington & Urban, 2011).  
Urban (2011), stresses that the development of AIS (Automatic identification system) 
Barcodes together with printers, scanners and software has contributed to the record 
accuracy, and the improvement of productivity. Ogbo, et al. (2014), who conducted a 
study and found that the way to improved sales effectiveness, reduction of 
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operational cost and improvement of productivity are the benefit from inventory 
control management and its systems. Productivity is an important performance in 
organisations, however it has been discovered that companies are starting to invest 
in barcodes statistics collection technology as it is influential on productivity 
(Darlington, 2011).  
Through the adoption of barcodes technology, it has become effective for 
organisations such as warehouses, retails, manufacturers and distributions to 
connect and to improve in productivity (Christensen, 1997; Urban & Mangisi, 2008 
cited by Urban, 2011). More advanced applications have been added on the barcode 
scanning system from item tracking and inventory control where data is recorded 
accurately to having applications like time, WIP, tracking system, ordering system 
dispatching and receiving and inventory allocation (Urban, 2011). 
In short, it helps with keeping track of stock and minimising cost. Ogbo, et al., (2014) 
assert that consistent inventory system indicates greater assurance of customers 
and their continuous attendant investments. All Organisation’s work on data and 
more so information technology is needed for the business to succeed in what they 
do (Wachira, et al., 2013).  
Management that takes care of inventory system necessitates a suitable method of 
creating decisions about means of tracking stored inventory (Ogbo, et al., 2014) . 
The new technology is effective to businesses since it has effective control system 
that works well for manufacturing, warehouses and distribution’s supply chain and 
production (Burke, 1984; Datalogic, 2004 cited by Urban, 2011). 
2.5.1. Electronic data interchange 
Electronic data interchange (EDI) is a system that is used by organisations that 
carries inventory especially retail and warehouses. According to Wachira, (2013) 
electronic data interchange is a system that allows straight communication with the 
company without any human involvement. According to EDI (2011) EDI alludes to 
electronic correspondences of business exchanges between companies.  
Electronic data interchange involves PC-to-PC exchanges straightforwardly into 
seller databases and ordering system (EDI, 2011). A study conducted by Ogbo, et 
al., (2014) reveals that smoothening operational requirement, optimisation of 
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resources, and the necessity to maintain transparency and accountability are some 
of the motives why organisations adopt inventory control system. The international 
data interchange association defines EDI as designed data that is being transferred 
by agreed message standards in electronic form between the computer systems 
(Jessop, 1999; Lwiki, 2014). Below are the advantages and disadvantages of using 
Electronic data interchanging (Wiki E-Commerce, 2012) 
Advantages of EDI  
 EDI reduces cost by eliminating the use of paper and filing. 
 By reducing the use of paper, the company saves time and accurate data 
capturing 
 Documents can be replaced quickly and production mistakes can be reduced 
enabling process flow to run effectively.  
 Well-organised processing will probably prompt greater client services, which 
will at last grow the client base.  
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Disadvantages of EDI  
 There are different bodies that have created 'standard record layout for EDI, 
which can cause issues with the current system.  
 EDI frameworks are amazingly costly making it troublesome for independent 
companies to implement.  
 Many big companies will just work with other people who use EDI. This may 
restrict the businesses with small organizations who cannot afford the huge 
cost of the system. 
 
 
The recent technology that is being used to count stock is the barcoding system 
(Lwiki, 2013). So many companies implemented the barcode system mostly retailers. 
It helps to locate a product in a warehouse. Huber,(2007) believes that maintaining 
correct track of stock across the operations can be a very difficult task. 
When products are received, they scan them and the systems automatically locate 
them in empty bins or locations. The advantages of using barcode are that it gives 
accurate information. Barcodes data collection technology is a successful approach 
to enhance all that really matters and address the difficulties companies meet each 
day (Darlington & Urban, 2011). Automatic identification system such as barcoding 
can be beneficial  to industries like Retail, distributions, warehouse, package delivery 
health care (Darlington & Urban, 2011). Barcodes has become the most advanced 
technology in the inventory industry. Figure 2.3 below shows the one -dimensional 
barcode and Figure 2.4 shows two-dimensional barcode. 
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Figure 2. 3 One -dimensional barcode (Querini, 2011) 
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In figure: 2.3 One-dimensional barcode only signify data in one dimension (usually 
parallel). Its height is mainly for scanning convenience. 1-Dimensional Barcode 
application can maximise the  input speed, minimize inaccuracy level.  
 
 
  
 
 
 
 
 
 
 
 
Figure 2. 4 Two-dimensional barcode 
 
Figure 2.4: represent data in both horizontal and vertical dimensions. Huber  (2011) 
opined that Barcodes technology keeps on playing out a fundamental part in stock 
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control and distribution, especially in the customer item advertise division, however 
can be found being used from auto manufacturing to library stock control. Scanner 
tags involve close scanning with a visual reader, much like the laser examining 
readers that you get at general store sales counter (Burke, 1984; Huber, 2011). 
Electronic point of sale is also one of the technology systems used in inventory 
management. This system serves the purpose of scanning and capturing information 
relating to goods that are being sold (Lwiki, 2013). A study by Ogbo, et al., (2014) 
reveals that there is a need for organisations to adopt a proactive attitude towards 
involving and maintaining effective inventory control system. 
Meanwhile, Goonatilake, (1984) stresses that ensuring the efficiency of the inventory 
supply, and cost considerations are the most important aims of inventory control 
system. Ogbo et al., (2014) continue to reveal that making sure that the firms do not 
hold lot of stock that needed, so incurring holding cost is part of the objectives of 
inventory control systems. Majority of the latest large warehouses have implemented 
higher standards for the development of warehouse operations. What technology to 
implement to meet the storage requirement in warehouses? How to succeed on 
profit and investment? How to control the storage environment? How to manage the 
warehouse operation?  These areas are issues that need careful consideration 
during the planning of a warehouse to ensure smooth operation (Hao, et al., 2019).  
2.6 Key technology 
2.6.1 Radio frequency identification (RFID) technology 
Latest innovative technologies create better workflow that assists industries to 
achieve their organisational goals. The development of different technologies 
presents industries with real-time information that assist them to solve their 
operational challenges (Ogechi Kereri & Adamtey, 2019). The two wireless 
technologies with extensive selection of application for current and future system are 
wireless sensor networks (WSN) and radio frequency identification (RFID) (Scott, 
2018). Companies use RFID for the purpose of storing, receiving and retrieving of 
information through electromagnetic transmission (Scott, 2018).RFID is an automatic 
identification technology that companies use to identify and locate moving items 
during operations and supply chain by using the radio frequency signals 
(Finkenzeller, 2010). RFID technology is a fast tool that read and write, secures data, 
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user friendly and a very diverse technological tool (Hao, et al., 2019).  RFID 
technology consists of two element, tags and readers. Result of a study done by 
Huber and Michael, (2007) state that one of the functions of RFID is to reduce 
inventory loss in operations and it also assist with validation of items. Companies 
should first study the cause of their stock shrinkage before they can implement 
RFID. Figure 2.5 below indicate RFID as a tool to minimize products shrinkage. 
Today, companies use RFID for programmed tollgate, tracking medicine vessels in 
the pharmaceutical business and precisely arranging gear in universal air terminals 
(Huber & Michael, 2007).  
Recently warehouses implement the modern technology Radio Frequency 
identification (RFID) and sensor technology to insure effective running of the 
warehouse and inventory management (Hao, et al., 2019). One example of RFID 
technology in use according to Lwiki et al., (2014) is sugar companies that adopted 
the RFID technology as a tool to manage their inventories. 
Check point system is radio frequency identification as the technology that is used to 
correctly measure the causes that contribute to product shrinkage (Huber and 
Michael, 2007). The drivers to the implementation of RFID in retail sector are the 
capability to reduce shrinkage while improving operations efficiencies. Result of a 
survey by Scott, (2018) illustrate that distribution/warehouse production lack 
corodination, support and communication, due to the minimal use of radio frequency 
identificationa and wireless system network which are capable to increase 
warehouse efficiency. As a result, to date vendors do not use the technology to it full 
capacity to realize the positive impact it has on inventory loss. 
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Figure 2. 5 RFID as means to reducing products shrinkage: Source, Author (2018)  
2.6.2 Sensor technology 
Sensor technology comes in different techniques and allocated in different places for 
example, in vehicles, in the air on the ground, in the warehouse and in so many 
places.   Hao, et al., (2019) state that the application of sensor technology in the 
warehouse can be beneficial since, this technology improves effiency, and reduces 
enterprise cost. A study by Hao, et al., (2019)  state that the application of sensor 
technology have better chances to improve the warehouse operations. Recent 
researches that are focusing on the two key technologies in relation to the 
improvement of warehose and inventory management further confirm  the 
significance of the technology. 
 
2.7 Shrinkage 
Inventory is being handled in different places, in the household, warehouse, stores, 
factories and service areas like banks and it is also controlled differently, however 
across these diversity storages cuts the mutual problem of shrinkage. Huber and 
Katina, (2007) define shrinkage as lost, stolen (theft) and damaged products. 
Ramalingam, (2014), on the other hand define shrinkage as the difference between 
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the genuine physical stock at the warehouse and the never-ending book stock in the 
system. Templar, (2006) argues that there is a variety of diverse observations on the 
issue of shrinkage with other organisations being comfortable experiencing it while 
other organisations are trying to implement tools to reduce the issue of shrinkage. A 
study by Kereri & Adamtey, ( 2019) opined that to date contruction sectors is still 
trying to implement RFID to improve their tracking sytem of labor, materials and 
equipment, optimisation of material, reduction of time and cost, improving 
productivity and safety of workers, reduction of inventory loss on site. 
According to Rosenberg, (2005) and Huber (2007) the main contributor to inventory 
shrinkage is theft. Huber and Katina (2007), believe that majority of vendors do not 
have a clue of all the bases that contribute to inventory shrinkage. In addition, Huber 
& Katina, 2007 emphasis that the main causes of inventory shrinkage have not yet 
been accurately determined. Latest study on shrinkage has revealed to be the key 
concern for organisational and to be taken serious due to the fact that shrinkage 
costs Europe’s FMCG retail industry $24 billion in 2013 (Templar & Chapman, 2006). 
MicroChannel Service blog, (2015) highlight that Stock shrinkage alludes to the 
whole process of supply chain, from when it is obtained from the supplier to the final 
stage of being sold out to the clients. In the grocery retail industry, shrinkage can be 
defined as any loss of value meaning when a product is marked down on its sale or 
being outdated and can no longer be on sale while the worse fall is when it shrinks to 
no value (Templar, 2004). 
Therefore, more shrinkage can be defined as loss in the organisation, it can be a 
loss of damaged stock out-dated product or theft. In addition, Huber and Katina 
(2007) affords specific reasons of inventory shrinkage that include theft, damaged 
inventory, out-dated products and inventory being missed placed.  
 Stock being sent to the wrong client 
 Miscount stock to be shipped 
  supplying more than ordered 
  Supplying less than ordered, all the mentioned kind of matters comprises 
products shrinkage (Huber & Katina, 2007). 
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Shrinkage has become a problem to every business, in order for an organisation to 
solve the problem of shrinkage a study need to be conducted though out the whole 
supply chain to be able to locate the kind of shrinkage and it causes. Different 
companies define shrinkage differently (Templar & Chapman, 2006). Companies 
view shrinkage as a complex issue that is difficult to measure (see Figure 2.6). 
retailers and manufacturers, in the FMCG (first moving consumer goods) business, 
the ECR (Efficient consumer response) and  Europe shrinkage group has 
implemented  classification that assist in trying to minimize inventory loss (Chapman, 
et al 2002). The ECR Europe shrinkage group classify the causes of shrinkage in to 
four categories. 
 
 
Figure 2. 6 Four major categories shrinkage (Adapted from, Chapman et al, 2002). 
 Process failures can happen in the physical stream of products along the 
inventory network, in data frameworks or in finance system. In all the system 
lies one failure, which is that stock get lost and payments for goods is 
incorrect. 
 Inter-company fraud usually takes place when a trading partner delivers 
wrong stock deliberately and changes the goods to benefit them.  
 Theft is categorised in two ways ( (Mohan & Vijayakumar, 2015) 
Shrinkage 
External 
theft 
Process 
Failure 
Inter-
company 
Fraud 
internal 
theft 
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 Internal theft: Employee and contract staff stealing from the company and  
 External theft: Shoplifting and organised retail crime. 
Poor procedures, systems or control can be one of the issues that leads to stock loss 
within the organisation. Chapman, et al. (2002) believes that theft is the major 
causes of shrinkage in the FMCG segment with small Products being in high risk. A 
study done by Mohan and Vijayakumar, (2015) opined that employee theft is a major 
source of inventory loss. 
2.7.1 The causes of shrink and loss 
Stock shrinkage is recognized to a few sources, for example, shoplifting, employee 
crime, seller fraud, administrative mistakes and other unclear reasons (Mohan and 
Vijayakumar, 2015). Furthermore, Champman, et al. (2002) discovered that for 
retailers, more than 60% of all stock loss was believed to be because of staff and 
"clients" thefts. 
It is very significant to always pay attention to how stock gets lost and which places 
around the warehouse. By so doing the organisation will save by making sure that it 
focuses on solving a problems that they aware of (Chapman at al., 2002).  Figure 2.7 
illustrates the various reasons for inventory losses in an organisation. 
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Figure 2. 7 Fish bone diagram revealing the causes of Inventory loss (Champman, et 
al., 2002). 
  
 Process failures  
Process failures is viewed as the next significant reason for shrinkage – €3.6 
billion lost because of items being "lost" in the production network, product being 
misplaced, moving damaged or out-of-date (Chapman, Beck & Peacock 2002).  
In addition, the development of Omni channel retail, which makes it more 
important to pick up an undertaking wide perspective of stock, and to precisely 
track and oversee stock, will probably drive towards robbery, printed 
material/operational mistakes, and system issues (Titus & Shamapande, 2016) 
 Physical process failure  
MicroChannel Service blog (2015), claims that while getting shipments from 
providers, affirm that the amount got corresponds with the amount requested 
because mistakes of this kind are frequently unplanned however when they're 
consistent, you might be managing business fraud. In Addition, stock 
shrinkage can likewise happen when an excessive number of things are 
dispatched to clients. This occurs because of the mistakes that are being 
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done on picking, retrieving, packing and receiving. Furthermore, another sort 
of mistake is failures in preparing item returns in which clients are credited for 
restores that were not made. 
 
 Damage 
Damage to stock can occur in many ways. Stock may get squashed or 
dropped in the delivery or accepting procedure. Indeed, even a basic rooftop 
hole can cause damage. Materials presented to water can oxidize or 
experience the ill effects of form invasion. Stockroom support issues and 
inadequately prepared workers are normal reasons for high incidental 
damage rates (MicroChannel Service blog, 2015). Poor packaging causes 
more often damages from the supplier. 
 
 Theft 
  
An unfortunate truth, however shoplifting and employee theft emerged is the 
biggest source of shrinkage for lot of organizations. Theft can likewise happen 
inside the distribution centre by employees. Regular cycle checking of stock will 
inform organisations of theft before it gets excessively broad and will go about as 
an obstruction. Small and high value products are the high risk. Furthermost point 
stock access are entrusted workers whose employment work requires their 
supervision of the stock. Another technique for decreasing representative theft is 
through successful meeting. Deliberately screen and check the references of all 
employment candidates (MicroChannel Service blog, 2015). 
Limiting stock shrinkage begins with exact following. This is refined with visit 
cycle checking and the utilization of a decent distribution centre and stock 
administration framework. The one thing more regrettable than an issue you think 
about is one that you do not. The sooner you learn of your stock shrinkage issue, 
the sooner it gets settled (Microchannel reports, 2015). 
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2.7.2 Perspective on shrinkage 
There are many causes of shrinkage and companies can decide on which systems 
and processes to adopt to minimize or deal with it as seen in table 2.7.2 (Templar & 
Chapman, 2006). In the process of the application of upon decided systems, it is 
important for an organisation to understand the motive that is in line with the 
implementation (Kereri & Adamtey, 2019). To deal with shrinkage, it is essential to 
study the main cause of retail shrinkage and see the variance on how shrinkage can 
be detected (Titus & Shamapande, 2016). 
The approach to the measurement of retail shrinkage is to consider the following, 
supervision, minimization on cost, development in performance higher sales, system 
issues and lastly the culture in retailing.   
Cost reduction and sales improvement 
In grocery retail sector, turnover opportunity is commonly represented by cost hence 
other experts look at shrinkage in  sense of the reduction of cost; however, the turn 
over issue is broader than just cost (Templar & Chapman, 2006). 
Table 2. 3 Key Issues that have an impact on shrinkage. (Templar & Chapman, 
2006) 
Temporal stages 
Short-term Medium-term Long-term 
 Loyalty 
 Incident 
Administration 
 Implementation of 
new ways of doing 
thing 
 Prepare 
location 
 design layout 
Store 
p
la
c
e
s
 
 Loyalty 
 Incident 
Administration 
 Choose supplier 
 Implementation of 
new ways of doing 
thing 
 Plan 
operation 
 Plan 
operations 
within the 
distribution 
centre 
Supply 
chain 
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 Plan production 
flow 
 Returns 
 Incident 
Administration 
 Purchasing  Product 
planning 
 Packaging 
design 
product 
in
fr
a
s
tr
u
c
tu
re
 
 Assessment 
 Responsibility 
 Outlook 
 Act 
 Recruitment 
 Training 
 Implementati
on of 
employee 
relations 
people 
 Implementation of 
new ways of doing 
thing  
 Incident 
Administration 
 Choosing a supplier 
 new technology 
implementation 
 Advanced 
technology 
 system 
design 
ICT 
systems 
 
 
  Effects of system issues 
Observing shrinkage as a system, there are issues such as the possibilities of delays 
on locating where and when the shrinkage happened and localising the effects 
(Chapman & Templar, 2006). Consequently, there is always a need to view a 
business and the life cycle of the element to be found, that will help in Understanding 
and managing shrinkage. Below is a table that shows the key elements of retailing 
business that influences shrinkage. It also present some of the activities that appears 
on the three horizons namely long-term are those that are difficult to change, 
medium-team are those that are made within the restrictions set down by policy and 
lastly the short-team issues are planned and relate to the everyday operations, 
chapman & Templar (2006).   
2.8 Service operations 
Service operations management focuses on operations and creation of systems that 
provides service management (Sarkka & Lillrank, 2011). Furthermore, Operations 
management studies have investigated service operations methodology to the 
expansion of service delivery system in corresponding to clients’ perceptions with 
and beliefs (Aranda, 2003). Service operations strategy explains the operational 
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focus of an organisation, operations duties, choices available to do the task and the 
result on how it has been done (Armistead, 1990). 
 A study by Aranda, (2003), suggests that the theoretical efforts made in operations 
strategy for production industry can also be applied in theservice sector. 
Warehousing deals with services operations where a customer request certain 
amount of stock at a certain specific time and the company need to deliver on time 
as promised by the company.  
A study by Armistead (1990), showed that number of service organisations never 
make it in keeping their promise of meeting customer expectations. This ranges 
across a number of sectors from airline passengers, hotels and retailing with 
annoyed bankers and shop customers to health and legal service with worse 
patience and customers and as for the warehouse client who request their files late 
and expect to get it on the promised time.  
They are two factors that companies need to take in to considerations in order to 
keep service operations running smoothly its either external factors or internal 
factors, employees being demotivated and they start misplacing stock, heavy 
immovable boxes misplaced. 
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2.9 Inventory models 
According to research, there are different types of models yet creating the best 
inventory model is key in organisations (Ziukov, 2015). The works of inventory 
models have the best measures, which are possible to implement in a fast 
developing condition where, for example the change of situation occurs every now 
and then (Ziukov, 2015). Render, (2008) mentioned the importance of addressing 
the two questions they believe to be significant which are, ‘when to place an order 
and how to place an order’. These questions can be addressed by understanding the 
three inventory models namely, the basic economic order quantity (EOQ) model, 
Production order quantity (POQ) model and quantity discount (QDM) model. Render, 
(2008) opined, “Inventory control models assume the demand to either be 
independent or dependent”.  
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2.9.1 Theory of economic order quantity (wilson’s EOQ model)  
Variety of models where established to determine best inventory levels that should 
be stored in the warehouse by organizations. Economic Order Quantity (EOQ) model 
was produced by Haris in 1913 and was referred to as Wilson EOQ model (Lwiki, et 
al., 2013). EOQ is considered the best popular known model. The use of the model 
has demonstrated raise in a few expenditures as change in prices decay, a case of 
ordering costs decrease with the stock holding, while holding costs increase and the 
total inventory correlated costs curve have a minimum point. Figure 2.8 below shows 
the graphical model of Economic Order Quantity. Guidance  
 
Figure 2. 8 EOQ Model, (Lwiki, et al., 2013) 
The EOQ since been defined by Dervitsiotos (1981), Tersine (1994), Cleman (2000) 
and Ogbo (2011), as the ordering costs that limits the total of cost concerning 
inventory holding costs and re-order costs.  
According to Ogbo, et al. (2014), there are certain norms that need to be involved in 
order to calculate the basic EOQ namely:  
• Constant, inventory-holding costs are known; 
• Constant ordering costs are known; 
• The amount of stock needed is known   
• Identification of constant value per unit 
• Replenishment is made immediately 
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• Stock-outs are not acceptable  
It would be obvious that the above norms are to some extent comprehensive and 
also decent intention for handling an EOQ calculation by attention. To Calculate 
EOQ assume: 
A = total value of SKU per year; K carrying cost (the K factor); R = replenishment 
cost (the R factor); P = Price per unit.  
In addition, Oballah, et al. (2015), stated that justification of EOQ oversees buffer 
stocks, which are sustained toward supplying inconsistencies on lead-time plus 
demand, which remain a disadvantage. The above norms are widespread and it is 
doubtful can be perceived in exercise (Oballah, et al., 2015). 
Oballah, et al. (2015), emphasize that the EOQ model have need of each product 
stocked retails, there is a need to decide the point of order and that of the most cost 
effective total number of stock to order. Ziukov (2015), argues that the models adopt 
that every other variable are steady despite the fact that uncertainties are common in 
all businesses. For instance, uncertainty normally occurs when there is a change in 
demand, shrinkage during supply chain or delay in delivery.  
Uncertainty sought after will require EOQ to be changed in accordance with support 
against uncertain business environment (Ziukov, 2015). Because of uncertainties 
experienced in business environment, balanced economic order quantity is an EOQ 
model that can be utilized where variance in demand is a typical event. Particularly in 
healthcare industry where demand cannot be precisely measured since it relies upon 
a few outer components (Oballah, et al., 2015). Concerning hospital pharmacy, there 
are a few key components, both inside and outside, that influence stock level in 
pharmaceuticals (Oballah, et al., 2015).These variables can impact fluctuation in 
medication consumptions rate in pharmaceuticals, some inner factor, for example, 
prescribers‟ inclination, can be controlled, yet it is difficult to control some outer 
factors, for example, war  (Oballah, et al., 2015). As beforehand noted with respect 
to the unreasonable thoughts of basic EOQ model, the circumstance that would 
meet all the possibilities is an ideal. While Oballah (2015), state that uncertainty 
demand is by all accounts experienced as a rule, EOQ model ought to be settled to 
adapt to this uncertainties. Ziukov, (2015) on the other hand argues that these a gap 
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for a new and operative method for modeling systems that deals with inventory 
management in a state of uncertainty. 
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CHAPTER 3: RESEARCH METHODOLOGY 
3.1 Introduction 
Chapter 3 describes the research methodology adopted in this project. Research 
Methodology is a systematic plan or set of techniques adopted to get information 
from a selected sample of people in an organization. Petty, et al. (2012), define 
research methodology as techniques that are applied by researchers for analyzing 
data that will have impact on future knowledge. The research design, population and 
sample are described. In line with this, the study is focusing on qualitative methods 
research approach, which will be more clarified in detail in the next section.  
3.2 Research design 
Research design entails the logical plan of the research study outline- which include 
the techniques the researcher used to gather information, and how result are 
generated and lastly the advantages and disadvantages of the result and the study 
as a whole (Malhotra, 2012). According to Oballah, et al., (2015) Research design is 
the context that instructs the process of collecting and analyzing research data. 
Research design includes decisions about the following (Huysamen, 1994). 
 Whether or not these going to be imposition, and if that the case,how this 
interposition involvement is going to be achieved? 
 Know the relevant area where your study is going to be focused on 
 Where is the research going to be conducted? 
The current study will employ quantitative research design that it will seek to explore 
the existing literature; and the information obtained from the questionnaires will guide 
the outcome of the research. Again, quantitative method was used for the 
classification and identification of elements having impact to inventory lose in the 
warehouse. The Likert scale was used to collect data in the warehouse. There two 
commonly known methodologies which are qualitative and quantitative.  
3.2.1 Quantitative and qualitative research methods   
According to Björklund et al., and (Arrelid & Backman, 2012) qualitative methods are 
normally implemented in a situation where clear understanding in a certain study is a 
goal while quantitative methods is when data or information is analysed and 
measured numerically. However, the similarity between the two methods is that they 
are both striving for the same goal that is to build a clear understanding of the 
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society (Björklund et al. and Staffan, 2012). The below statement is supported by 
Mafuwane,( 2011) who states that quantitative and qualitative methods share the 
goal of understanding the world, the combination of both methods share a common 
objectives to understanding and improving the same goal  of publishing knowledge 
for future use. Table 3.1 below illustrates the relationships and variances concerning 
quantitative and qualitative research methods. 
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Table 3. 1 Comparisons and Variances concerning quantitative and qualitative 
research methods (Taylor, 2005) 
Quantitative Qualitative 
Analysed based on statistical information Analysed based on literature 
Data collected through instruments 
based on precisely defined variables 
Stresses, forming, synchronizing, and 
creating large quantities of data 
Deductive in nature Inductive in nature 
Test Theories Improve theories 
Conclusion derived from the data 
outcome oriented 
Improve standards and decision that are 
centred on focused data-process. 
Identified for reliability and validity Unknown reliability and validity 
Number of instruments are used Interviews and observations are used 
Short Duration Long duration 
Study populations or samples that 
represent populations. 
Study cases 
 
 
According to Taylor, (2005) quantitative and qualitative research have similarities 
and differences. However, these more similar fact than different in that problems are 
solved in both approaches. This research made use of Quantitative method and data 
was analysed using tables, graphs and chart, because According to Taylor, (2005) 
Quantitative methods are objective and very reliable and can be universal to a large 
population.
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3.2.2 Qualitative Methods 
Gill and Johnson, (2010) defines qualitative as the approach in which quantitative 
data is not used. Lincoln (2015), describe qualitative techniques, to a research that 
finds results without using statistics or data.  Qualitative research is mostly used to 
advance common logic of phenomena also to exercise theories that can be analysed 
in future (Rohilla, 2010). 
3.2.3 Qualitative Methods 
Quantitative research is the logical experimental analysis of quantitative properties, 
phenomena and their relations (Rohilla, 2010). Main objective of quantitative study is 
examination of theories and defining fact and finding the relationship between 
variables (Mafuwane, 2011). According to Staffan and Backman, (2012) quantitative 
research is another language used by scientists to observe situation and define the 
problem. Survey, structured observations and content analysis are some of the 
examples of different quantitative research methods.  
 
Social science studies namely sociology, anthropology, and political sciences make 
use of quantitative methods. The aim of quantitative studies is to improve statistical 
models, hypothesis and theories concerning to phenomena (Rohilla, 2010). A 
quantitative method is the use of statistical methods, which entails (Books LLC, 
2010):  
 creation of models, philosophies and hypotheses 
 The improvement of mechanisms and approaches for measurement 
 Investigational mechanism and management of variables 
 Gathering and observation of data  
 Data formation and examination 
 Findings
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3.3 Research philosophy 
Saunders, et al., (2007) perceived that, studies philosophy is duplicate of vital norms 
regarding how researchers observe the world. The ontological and epistemological 
philosophies augment the practical viewpoint for the analysis of both assumption and 
data.  Blaikie, (2010) Define Ontology to “the science or study of being” and it 
contracts with the nature of reality. While Mafuwane, (2011) define Ontology as a 
way of believing what is being enlightened by an individual to be fact or what 
constitutes fact.  In short ontology raise the question on, are social articles need to 
be observed as objective or subjective. Saunders, et al., (2007); Bryman, (2012) 
have all observed that, objectivism relies on social observable facts which are not 
new but are based on releasing evidence. 
The study will adopt subjective ontology philosophy. This research aim is to capture 
the perspective, believes, understanding, and knowledge of respondents at North 
Rand Spar Distribution on inventory loss implying that subjective ontology will suit 
the requirement of the study.   According Bryman, (2012) Subjectivism (also known 
as constructionism or interpretivist) differently, observes social phenomena as 
generated from opinions and resultant activities of social actors involved with the 
actuality. Constructionism is defined as “ontological situation which emphasizes that 
social phenomena with their values will frequently be accomplished by social actors. 
According to Easterby-smith, (2004); Richard and Chermack, (2013) positivist 
philosophy is likely to support approach in research works that are usually 
associated with deductive theory or theory confirmation. 
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Figure 3. 1 The research onion Source: (Saunders, et al., 2006) 
3.4 Research approach 
The research approach is the strategy in which the researcher undertakes to get 
answers from the research questions proposed in the study. Collis and Hussey, 
(2003) emphasize that deductive or inductive are used as approaches in studies 
depending on the research study. 
Wilson, (2010) opined that, deductive study is involved in the improvement of 
research hypothesis from previous studies while creating techniques for testing 
assumptions. An inductive reasoning is structured in such a manner that, theories 
come last, followed by data analysis and theoretical sample employed to bring out 
the clarifications that fit the study (Mason, 2007). 
 
3.4.1 Research area 
 
The study was piloted in Gauteng Province in the North Rand Spar Distribution (See 
figure 3.2) the study focused on the employees at the warehouse, supervisors, 
managers, pickers, receiving team, team leaders and employees who understand 
the system and the supply chain of inventory. The area was chosen because the 
researcher identified the gap of inventory loss in the warehouse.
 
 
49 
 
 
 
 
Figure 3. 2 Research area: https://spar.co.za/About-SPAR/Company 
3.5 Population and sampling 
Population is any group that is part of the topic of research interest. Bryman, (2012) 
define population as the world of units namely societies, countries, provinces or 
states, towns, companies from where data or sample size is collected. 
The population of this research study comprised of all general workers, supervisors, 
team leader and managers who are based in the warehouse and involve in receiving 
and retrieving/picking of inventory. The research targeted 150 warehouse employees 
with a general understanding of the supply chain in the warehouse and the system 
being used. Out of the entire Questionnaire distributed only 81% was useable.  
3.5.1 Sampling technique 
 
Rohilla, (2010) defined sampling as the process of selecting a sample size that will 
represent a certain population for defining right constraints or characteristics of the 
whole population. According to Christensen, et al., (2001) there are two types of 
sampling namely, probability sampling and non-probability sampling. 
Random samples, stratified samples, systematic samples and cluster samples are 
examples of probability sample (Huysamen, 1994). Probability sampling is employed 
using random selection such that, each element in the population has an equal 
chance of being selected (Bryman, 2012). While non-probability sampling is a 
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sample that is not selected using a chance selection method (Bryman, 2012). 
Huysamen, (1994) opined that accidental samples and purposive samples, quota 
samples and snowball samples are non-probability samples. 
 
 
Figure 3. 3 A diagram depicting probability and non-probability sampling (Saunders, 
et al., 2006). 
 
Random sampling was adopted because it give fair opportunities to the employees 
for participating in the study which is according to the same measure which was that 
the participants had to be working with inventory or be based at the warehouse at 
North Rand Spar Distribution. This method was further adopted because the 
targeted population deals with the same thing that is inventory. The sample size was 
large enough to present the entire organization and each employee had an equal 
chance of becoming a participant. 
3.5.2 Pilot testing of the instrument 
 
Pilot testing or a pre - test refers to the given out of questionnaires to a small number 
of prospective respondents of a particular study to identify and rectify design errors 
(Wilson, 2010). According to Alvin and Bush, (2014) a number between five and ten 
could be acceptable for pretesting to take place. Huysamen, (1994) opined that the 
purposes of pilot study is to test how feasibility the study will be and to detect 
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possible flaws that need to be rectified such as ambiguous instructions, inadequate 
time limits and other issues that might obstruct the study to be completed.  
The researcher distributed five questionnaires to team leaders and supervisors, the 
reason supervisors and team leaders where part of the pilot study was for the 
researcher to get feedback if the questionnaires are understandable and will be 
accommodative for the pickers and the dispatching team. Huysamen, (1994) further 
stresses that it is essentially required to test out survey questionnaires on a small 
group of individuals who are representatives of the populations for which they are 
proposed. The testing will be done with Statistical Package for Social Sciences 
(SPSS) using reliability analysis where the strength of each construct will be 
evaluated and corrected - especially those that will be below 0.5 or 50% of the 
measure; before the actual collection would be carried out. 
3.6 Data collection procedure 
According to Khanzode, (2004) data collection is vital in any research. There are two 
types of data, primary data and secondary data. Primary data is the information 
collected during the process of the research while secondary data means the data 
collected previously (Khanzode, 2004). This study used primary data, which was put 
together via questionnaires. Rohilla, (2010) emphasized that data collection permits 
the researcher to scientifically gather records about the impartial of the study 
(People, Objects, Phenomena) and its occurrences. Various data collection 
techniques can be use when conducting a study namely: 
 Focus group discussion 
 Observing 
 Using available information 
 Projective techniques, mapping and scaling 
 Interviewing (face-to-face) 
 Administering written questionnaires 
This study adopted administered written questionnaires. Rohilla, (2010) refer to this 
data collection tool as written questions that are to be answered by participant in 
written form. Furthermore, this type of tool can be managed using techniques like:  
(1) Distributing questionnaire by post with instructions included on how to respond to 
the questions.  
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(2) To meet the participant at once, explain the guidelines, and let them complete the 
questionnaires. 
(3) Visit the organisation to deliver and collector once completed (Rohilla, 2010). 
The study made use of questionnaires to gather data that is appropriate to the 
study’s objectives. The purpose of the study was to identify the impacts of inventory 
loss in the warehouse. The researcher approached Spar North Rand Distribution and 
requested for participation from the employees that are based in their warehouse. 
Every employee who was willing to partake on the study received a copy of the 
questionnaire. The researcher spent five days at the warehouse. The aim was to 
bring the participant in small groups and give instructions and be available for 
clarification of other questions that the participant might find difficult to understand. 
Ethical clearance process was adhered to; before the commencement of the data 
collection.  
Out of 150 copies of questionnaires distributed, 121 was usable which represented 
an 81 percent response rate, which is sufficient. According to Fincham, (2008) 
researchers should have a goal of having 60% or more respondent rate.  
 
Table 3. 2 Survey Responses 
Survey responses Respondents 
Usable questionnaires 121 
Returned incomplete   7 
Never returned  8 
Returned not completed 14 
Total 150 
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Figure 3. 4 survey response bar chart 
 
The collected data from respondents was reviewed before analysis could start. 
SPSS was used to analyze data 
 
3.6.1 Data collection instrument 
Data collection instruments are tools used to gather information namely, 
questionnaires, tests, structured interview and recordings (Goddard & Melville, 
2004). Questionnaires are ways of collecting data from participants about tactics, 
Facts, theories and approaches. Goddard and Melville, (2004) opined that 
questionnaires instrument are commonly used and often than not they are abused. 
Questionnaire was designed to examine the impacts of inventory loss in services 
operations. 
 
3.7 Data Analysis plan 
Data collected from the respondent was proofread and screened before it could be 
used. The study's data will be examined using statistical package (SPSS) for social 
science version 24.  Custom Tables, Exploratory Factor Analysis, Frequencies, 
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Means and Standard Deviations, Multiple Regression Analysis, Reliability Analysis-
Barriers, Reliabilities and Correlation Analysis were produced from the raw data that 
was collected from the participants. 
 
3.8 Reliability of the instrument 
According Kumar, (2011) reliability refers to research tool that is consistent, accurate 
and stable. Rohilla (2010), describe reliability as the level to which a measure will 
produce consistent outcome. Both Cronbach’s alpha value (α) of all constructs and 
composite reliability (CR) values are expected to be 0.7 indicating adequate internal 
consistency for the constructs (Hair, et al., 2016).The Cronbach alpha was 
calculated using SPSS while the composite reliability was also determined using 
SPSS for social science (version 24) software. To test reliability collected data was 
captured on the SPSS and analysed. Reliability was checked and higher quality 
measure was insured. 
Table 3. 3 Cronbach’s Alpha 
Section Constructs Cronbach’s Alpha 
Section 2 The inventory procedure 0.654 
Section 3 The barriers to effective inventory 0.777 
Section 4 The Drivers to effective inventory 0.673 
Section 5 Operational Performance of effective 
inventory 
0.778 
 
Cronbach’s alpha coefficients of all the variables in the questionnaire ranged 
between 0.654 and 0.778, which indicated that the internal reliability of the individual 
constructs was close to the 0.7 
 
 
 
55 
 
3.9 Validity of the instrument 
Kumar, (2011) define validity as an ability of an instrument to measure what exactly 
need to be measured. In this study, the validity of the instrument will be assessed. 
They are convergent and discriminant validity, which were calculated by the SPSS 
software. The convergent validity was assessed using factor loadings, which are 
above 0.5. The item-to total regression values of the individual questions was also 
be assessed in making sure that the loadings are all above 0.5. 
 
3.10 Research Ethics 
Apart from the type of instrument used to collect data, collecting data from people 
raises ethical concern. Often times junior staffs are scared express their views and 
how they feel they are being treated because they think they might lose their jobs or 
reveal their privacy. Goddard and  Melville, (2004) people have the right to privacy 
therefore researchers must avoid harming respondent and must guard against both 
physical and psychological harm.  The researcher made sure that names are not 
included in questionnaires. More so the researcher must keep collected data 
confidential. 
Summary 
Chapter 3 outline the research methods, procedures, tools that were used to collect 
data and the system that was used to analyses data. Numerous techniques of 
research methods where discussed in detailed but only one methodology was 
employed on this research study. In line with that, the research used quantitative 
methods and the nature of qualitative techniques was opined.  Relatively so few 
reasons of the two methodology was given way the study used qualitative. 
Furthermore the similarities of the two different methods where listed. Chapter 4 will 
present and discuss the findings from the data that was collected using the 
techniques that were mentioned in research methodology. 
The current study employed deductive approach because questionnaires are used in 
getting response, which will be analyzed quantitatively. Goddard and Melville (2004) 
emphasize that possibilities of theory being wrong are huge unless tested. This 
approach was helpful to the researcher during constructing relevant questions and to 
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assist the researcher to get answers on the gap that was identified in the warehouse. 
Furthermore Goddard and Melville (2004) opined that one inconsistent observation is 
enough to disapprove a theory, but no amount of supporting observation can prove it 
absolutely they only add to people’s confidence in the theory.
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CHAPTER 4 ANALYSIS AND INTERPRETATION OF RESULTS 
SECTION A 
4.1 Introduction   
This chapter presents the data analysis, results and discussion of findings.  The 
discussion of the findings is made to bring understanding and indicate relationship 
between variables from literature and the study’s objectives. The study sought to 
achieve four objective namely (1) drivers, (2) barriers and (3) inventory procedures. 
The chapter is organized in to the following sections. Section 4.2 presents analysis 
of demographic data; section 4.3 demographics, 4.4 descriptive statistics,    
4.2 Response rate 
One hundred and fifty (150) Questionnaires were distributed to the employees at 
Spar North Rand warehouse. 80.67 percent questionnaires where completed, 5.3% 
was never returned, 4.67% where unusable, and 9.3% where returned uncompleted 
due to employees refusing to partake. The demographics information of the 121 
respondents is discussed further in the next sub - section.  The useable 
questionnaires were coded, and entered in to the SPSS 24 for the analysis. 
4.3 Demographics 
This section presents a brief review of the different kind of respondents who took 
part of the study. The section presents analysis on gender, age, tenure, highest 
qualification and the respondents department.   
4.3.1 Gender  
Figure 4.1 shows the gender of the employees’ that took part in the survey. Looking 
at the figure, 19 of the respondents are female (about 16 % of total respondents) 
whereas, 102 are male (about 84%). This is an indication that most employees that 
took part in this study were male. It implies that there is more male population 
compared to female counterpart in the South African freight handling industry. These 
agrees with Platow, (2015) who identified that one of the reasons of few women in 
distribution is that it requires employees to have the ability to lift 50lbs. The finding 
implies that South Africa handling industry is labor intensive.
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 Figure 4. 1 Gender responses to the questionnaire 
 
4.3.2 Age 
The findings relating to the age presented in Figure 4.2 revealed that 54% of 
respondents were young adults between the ages of 26 – 35 years old. While 38% of 
the respondents were between the age group of 36 – 55 years old, 5% were 
between the ages of 19 – 25 years old and 3% were above 56 years. The large 
percentage of the youth implies that the organization maintains young adults who 
can grow in the company and bring change. However, young people lack experience 
but the bring qualities to a business after they have been trained for the job hired 
(Hasluck, 2012).
 
 
 
 
16% 
84% 
Gender 
Female
Male
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Figure 4. 2 Age responses to the questionnaire 
 
4.3.3 Highest qualification 
Figure 4.3, shows the qualifications of people who responded to the questionnaire. 
The graph shows that 3% of the respondents have a Baccalaureate Degree, 11% do 
not have matric but have grade 11 or lower, 35% have Diploma or Higher Certificate, 
and 51% percent have matric only with no higher education. This educational 
qualification distribution shows the level of education that respondents have and it 
provides the researcher assurance in terms of required knowledge and 
understanding of people when filling the questionnaires. 
 
 
 
5% 
54% 
38% 
3% 
Age 
19 – 25 
26 – 35 
36 – 55 
56 or more
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Figure 4. 3 Highest Qualification of the respondents 
 
4.3.4 Tenure 
Figure 4.4, shows the number of respondents in relation to how long they have been 
working with the company. It is observed that 33 % of the respondents have been 
with the organization between 3 to 6 years. 30% of the employees have been 
employed for a period of 7 – 10 years. 21% of the respondents have been with the 
company for more than 11 years whereas; only 16% of the respondents have been 
with the company for less than 2 years.  
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Figure 4. 4 Tenure of the respondents 
 
4.3.5 Department 
Figure 4.5 illustrates the different departments the respondents work at. From the 
figure, 29 % of the respondents were from the picking departments, 17 % of the 
respondents are part of the receiving team and 12 % are part of the dispatch team. 
An additional 27% of the respondents were from other departments that were not 
listed in the questionnaire but they also work within the warehouse and deal with 
inventory. This implies that there are many departments within the warehouse that 
can be studied to find out on how they can be used to minimize inventory loss.  
 
Figure 4. 5 Departments where the respondents currently work
16% 
33% 
30% 
21% 
Tenure 
2 or less
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7 – 10 
11 or more
15% 
17% 
29% 
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Dispatching
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SECTION B 
 
4.4 Descriptive statistics of the variables 
This section presents the descriptive statistics of the four main variables of the study. 
The variables are inventory procedures, barriers to effective inventory management, 
drivers to effective inventory management and operational performance. The 
descriptive statistics of each of the variables is presented in the following sections. 
 
4.4.1 The inventory procedures 
The analysis concerning the inventory procedures reveal that 87% of the 
respondents agrees that stock loss is caused by human errors, 84% agree that 
higher value items are being checked frequently and 80.1% agree that stock are 
regularly misplaced in the warehouse as illustrated in Table 4.1. In addition, 70.1% of 
the respondents believe that the process of dispatching, receiving and picking mixed 
products is the reason why stock is lost or misplaced. Large-scale operations could 
be losing in excess of 1.5 million dollars annually due to mis-picked items (Trujillo, 
2014). Inventory shrinkage can also occur when too many items are shipped to 
customers. This is due errors taking place during picking and packing of inventory.  
Mean statistics of the inventory procedures were examined and revealed a mean 
rating ranged from 2.95 to 4.27. The variation of mean statistics was high ranging 
from 0.916 to 1.401, indicating how varied the responses were. Mean presents the 
average values of the responses on the five-point Likert type scale. Most of the 
respondents agreed that higher value items are checked frequently (mean = 4.27; 
SD = 0.966), while most of the respondents did not agree to the classification of 
inventory in terms of economic value and importance (mean = 2.95; SD = 1.401).  
The study showed that majority of the respondents agreed that more “stock do get 
misplaced in the warehouse” (mean = 4.19; SD = 0.916). In addition, respondents 
agreed that “inventory loss is caused by human error problem” (mean = 4.19; SD = 
0.960). The finding agrees with Shifrin, (2007) who argued that a large percentage of 
inventory loss is associated mostly to human error. Human error may be due to lack 
of consistent training. The result collates well with the earlier finding where more 
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than 60 percent of the respondents have no higher educational training. The low 
mean rating of “all inventory items in our distribution are classified according to their 
economic value and importance” (mean = 2.95; SD = 1.401), this may imply that the 
ABC inventory classification system is not applied by the firm. 
Table 4. 1 Statistics on inventory procedures 
Indicators Strongly 
Disagree/Disagree 
Neutral Agree/Strongly 
Agree 
Mean Std. 
Deviation 
The system 
that is being 
used from 
receiving a 
product to its 
designated 
location 
need to be 
upgraded 
28.1% 24.0% 47.9% 3.24 1.238 
All inventory 
items in our 
Distribution 
are classified 
according to 
their 
economic 
value and 
importance 
41.3% 21.5% 37.2% 2.95 1.401 
Stock  do get 
misplaced in 
the 
warehouse 
3.3% 16.5% 80.1% 4.19 0.916 
They are lot 
of stages a 
product 
need to go 
through 
before it 
reaches its 
location 
17.4 % 12.4% 70.2% 3.76 1.225 
The current 
system play 
a significant 
role in 
supply chain 
management 
from the 
27.3% 18.2% 54.6% 3.39 1.331 
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supplier to 
the stores 
Inventory 
loss is 
caused by 
human error 
problem 
6.6% 5.8% 87.6% 4.19 0.960 
inventory 
loss is a 
technological 
problem 
34.7% 25.6% 39.7% 3.03 1.378 
Is Inventory 
loss a 
system 
problem 
14.9% 14.9% 70.3% 3.79 1.161 
The process 
of 
dispatching, 
receiving 
and  picking 
mixed 
products is 
the reason 
way stock 
get lost or 
misplaced 
12.4% 16.5% 71.0% 3.85 1.030 
Higher value 
items are 
checked 
frequently 
6.6% 9.1% 84.3% 4.27 0.966 
 
 
4.4.2 The barriers to effective inventory management 
The analysis regarding the barriers to effective inventory management showed that 
81.9% (see table 4.2) of the respondents agrees that it is advisable that employees 
to be rotated or given the opportunity to learn other activities within inventory 
operations department. A Study by Coy, (2013) supported the result above by urging 
that job rotation serves as a way to motivate staff and broaden their skills.  67% of 
the respondent agree that the organization provided insufficient or no training at all 
on inventory procedures. The researcher believes that getting employees trained 
regularly improves employee’s efficiency and assist to reduce inventory loss since 
employee will be familiar with the technologies and processes introduced by the 
organization. It does not matter how effective the systems, technologies and 
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processes are if these still lack of training and education to the people who need to 
utilize the tools. Training should prioritize safety, and encourage innovation (Wonolo, 
2018). Lastly, 52% were happy with the inventory classification and placement in the 
warehouse.  
In summary, the organization need to introduce adequate trainings that will minimize 
inventory loss and also consider rotating employees around the warehouse within 
different departments, by doing so it can reduce the cost of hiring someone from 
outside to do the job. 
Coy, (2013) opined that rotating employees gives the employer the confidents of 
knowing there is someone who can easily fill an ailing or retiring co-worker's duties. 
While Dotson, (2015) believes that, the remedy to minimize human error it is through 
staff personnel training. The mean statistics of the barriers to effective inventory 
management were examined and reveal that the mean rating ranged from 2.38 to 
4.21. The variation of mean statistics was high ranging from 1.064 to 1.478 indicating 
the diverse on the responses. Mean presents the average values of the responses 
on the five-point Likert type scale. Majority of the respondent indicated that it is 
advisable that employees be rotated or given the opportunity to learn other divisions 
within operations (mean = 4.21; SD = 1.064). While some employees indicated that 
some of the locations at the warehouse are too far to reach (mean = 3.09; SD = 
1.478). 
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Table 4. 2 Statistics on the barriers to effective inventory management 
Indicators Strongly 
Disagree/Disagree 
Neutral Agree/Strongly 
Agree 
Mean Std. 
Deviation 
Some locations 
at the warehouse 
are too far to 
reach 
39.7% 11.6% 48.8% 3.09 1.478 
It is advisable 
that employees 
can be rotated or 
given the 
opportunity to 
learn other 
divisions 
operations   
9.9% 0.01 81.9% 4.21 1.064 
There is 
insufficient /no 
training on 
inventory 
procedure 
16.5% 16.5% 67.0% 3.70 1.263 
The ways of 
coding the 
locations is  
confusing 
52.0% 29.8% 18.2% 2.52 1.205 
The system the 
organization is 
currently using is 
not user-friendly 
54.6% 30.6% 14.9% 2.38 1.135 
 
4.4.3 The drivers to effective inventory 
Table 4.3 on the drivers to effective inventory illustrates that 90.1% of the 
respondents understand that the layout of the warehouse is important to access 
stock. While 81.1% of respondent agree that employee empowerment and 
recognition improves service quality. Employees can be motivated by incentive pay 
or reward systems, especially in the picking and packing departments, by so doing 
employees will be encouraged and there will be better workflow that might reduce 
the loss of stock and inaccuracies (Blog, 2018). Put-away, retrieving products and 
pick-and-pack services are the most important part in the organization (Blog, 2018). 
These support figure 4.5 of the study that indicate the department (Picking) with the 
highest number of employee. The main drivers to effective inventory as identified by 
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respondents are warehouse layout, employee empowerment and barcodes systems. 
The layout of the warehouse determines the level of efficiency in operations. 
Adaptalift Group, (2013) emphasized that poor layout of the warehouse result on a 
negative impact in the business such as; 
 productivity reduction, 
 inventory control problems, and  
  mistakes in shipping  
 
The statistics of the drivers to effective inventory management were examined and 
reveal that the mean ranged from 3.68 to 4.39, which implies that majority of the 
employee, agrees that the layout of the warehouse is important to access stock as 
indicated by the highest mean of 4.39. The variation of mean statistics was high 
ranging from 0.757 to 1.386 representing how varied the response was. The use of 
bar code system reduces inventory loss (mean = 3.88; SD = 1.026), the findings 
agree with Sutter, (2014) when specifying that barcode system; 
 Keeps Records  inventory locations, and how much stock to locate on a 
certain bin  
 Help cut employee theft, employee can easy monitor the whereabouts of a 
product 
 Helps to reduce human error. 
 
Table 4.3 Statistics on the drivers to effective inventory management 
Indicators Strongly 
Disagree/ 
Disagree 
Neutral Agree/ 
Strongly  
Agree 
Mean Std. 
Deviation 
The current inventory system 
adopted by the organization has 
helped to reduce inventory loss 
9.9% 21.5% 68.6% 3.88 1.026 
The type of Inventory system that 
the organization is using promotes 
efficiency. 
6.6% 15.7% 77.7% 3.99 0.899 
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Employee are encouraged to 
bring ideas on how to improve the 
organizations efficiency 
24.4% 9.9% 68.6% 3.68 1.386 
The layout of the warehouse is 
important to access  stocks 
3.3% 6.6% 90.1% 4.39 0.757 
Employee empowerment and 
recognition motivates good 
service quality   
7.4% 10.7% 81.8% 4.24 1.049 
Efficient management of inventory 
in this organization boosts 
employee morale. 
10.8% 19.0% 70.2% 3.85 1.100 
The use of bar code system 
reduces inventory losses 
4.2% 12.4% 80.5% 4.33 0.934 
 
4.4.4 Operational performance of effective inventory 
Operational performance of effective inventory analysis reveals that 85.9 percent of 
the respondents agree that the Implementation of performance checklist contributes 
to increase the level of effectiveness within the warehouse (See Table 4.4). Checklist 
serves as a motivational tool; real-time up-to-date information maintains high 
efficiency in teams and individuals (Blog, 2018). 
78.5% of the respondents agree that the location of some products need proper 
arrangement for better supply chain operations as some of them can be so difficult to 
reach. Although, employees do not think that the organizations current system has a 
problem, about 81.15%l believes that the is a room for improvement in the current 
inventory control system which in turn is likely to promote better quality of service. It 
can be revealed that improvement in the current inventory control system promotes 
better operations activities in the warehouse (mean = 4.12; SD = 0.924). SPAR 
distribution uses RFID. According to Blog, (2018) it is cost effective when many 
companies that use RFID technology to improve efficiency during receiving process 
and track their material.  The location of some products need to be re-arranged for 
better movement and flow in the warehouse (Mean = 4.04; SD = 0.987). 
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Table 4. 4 Statistics on Operational performance of effective inventory 
Indicators Strongly 
Disagree/Disagree 
Neutral Agree/Strongly 
Agree 
Mean Std. 
Deviation 
Having 
performance 
checklist helps 
increase the level 
of efficiency 
4.2% 9.9% 85.9% 4.27 0.894 
Improvement in 
the current 
Inventory control 
system promotes 
better Operations 
activities in the 
company. 
5.8% 12.4% 81.8% 4.12 0.924 
The location of 
some products 
need to be re-
arrange for better 
movement and 
flow of operations 
7.4% 14.0% 78.5% 4.04 0.987 
Application of 
computerized 
warehousing 
influences 
production 
efficiency 
8.3% 13.2% 78.5% 4.13 1.040 
Less inventory 
loss affects the 
numbers of 
4.1% 9.9% 86.0% 4.40 
 
0.831 
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company’s client. 
Getting every 
employee 
involved in doing 
the Job around 
the warehouse 
minimizes 
inventory from 
getting lost and 
minimize 
expenditures 
6.6% 6.6% 86.8% 4.13 0.949 
 
 
 
  
 
 
71 
 
SECTION C 
4.5 Exploratory factor analysis 
Exploratory factor analysis is a procedure that reduces data from its complexity to a 
form it can be easy to understand and be able to make use of the data in 
development of theory (Huck, et al., 1974). Exploratory Factor Analysis was 
performed to help develop the scales of the latent variables – inventory procedures, 
barriers to effective inventory management, drivers to effective inventory and 
operational performance for regression analysis. Before the performance of factor 
analysis, the quality of data for factor analysis was evaluated.  
The Kaiser- Meyer-Olkin measure of sampling adequacy was to ensure that the 
values were above the recommended value of 0.6 as it was 0.701, and that the 
Bartlett’s test of sphericity is significant at p = 0.000 value (Table 4.5). The value 
obtained was considered adequate given that the recommended value should be 
above 0.6 (Kaiser, 1970). 
 
Table 4. 5  KMO and bartlett's test of the results 
KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin  (Measure of Sampling Adequacy) .701 
Bartlett's Test of Sphericity  ( Approx. Chi-Square) 390.538 
                                                                             Df 66 
                                                                            Sig. .000 
 
Principal component analysis revealed the presence of four components with 
Eigenvalues exceeding 1, explaining 26.2 %, 20 %, 10.179 % and 9.13 % of the 
variance respectively (Table 4.6). The four components solution explained a total of 
65.5 % of the variance before rotation and 65.5% after rotation. 
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Table 4. 6 Total Variance Explained 
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Rotation Sums of Squared 
Loadings 
Total 
% of 
Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulati
ve % 
1 3.145 26.208 26.208 3.145 26.208 26.208 2.304 19.200 19.200 
2 2.401 20.008 46.216 2.401 20.008 46.216 2.020 16.835 36.035 
3 1.222 10.179 56.396 1.222 10.179 56.396 1.934 16.115 52.150 
4 1.096 9.135 65.530 1.096 9.135 65.530 1.606 13.380 65.530 
5 .768 6.403 71.933       
6 .686 5.714 77.647       
7 .638 5.313 82.960       
8 .543 4.523 87.484       
9 .457 3.812 91.296       
10 .424 3.535 94.830       
11 .356 2.964 97.794       
12 .265 2.206 100.000       
 
4.5.1 Scree Plot diagram  
An inspection of the screen plot (Figure 4.6) reveals a clear break after the second 
components.  Scree plot is a decreasing function showing the variance explained by 
each factor in a factor analysis. A scree plot is used to assess the optimum number 
of factors to take into account; this happens around "the elbow", the point at which 
the function upland on this study the elbow happens after the values 26.2 and 20. 
Using Cattell, (1966) Kaiser (1970) scree test, it was concluded to retain two 
component for further investigation. This was supported by the result of parallel 
analysis, which showed only two components with Eigenvalues exceeding the 
corresponding criterion values for a randomly generated data matrix of the same size 
(12 variables by 121 participants/ respondents). The two-component solution 
explained a total of 46.2% of variance, due to the contribution of component one by 
26.2 % and the contribution of component two by 20.0%  
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Figure 4. 6 Scree plot diagram 
 
To aid in the interpretation of these four components, varimax rotation was 
performed. The rotation solution in Table 4.7 reveals the presence of simple 
structure, with all four components showing strong loadings and all variables loading 
substantially on only one component. Table 4.7 shows the rotated component matrix 
of each indicator according to the results obtained from the questionnaire. Items 1 to 
4 indicates the variables namely; barrier to effective inventory, Inventory procedures, 
Drivers to effective inventory and Operational performance respectively. The rotated 
component matrix indicates the most significant indicators within the list of questions 
that were administered. For example, ‘the type of Inventory system that the 
organization is using promotes efficiency’ is most significant as a barrier to effective 
inventory as indicated in column 1.  
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Table 4. 7 Rotated component matrix of most significant questionnaire 
Indicators 1 2 3 4 
The type of Inventory system that the organization is 
using promotes efficiency. 
.831 .160 -.006 .144 
The current inventory system adopted by the 
organization has helped to reduce inventory loss 
.830 .120 -.025 .043 
The use of Barcode system reduces inventory 
losses 
.655 .321 .017 -.093 
Having performance checklist helps increase the 
level of efficiency 
.196 .838 .071 .098 
Less inventory loss affects the numbers of 
company’s client. 
.262 .759 .007 .014 
Getting every employee involved in doing the Job 
around the warehouse minimizes inventory from 
getting lost and minimize expenditures 
.456 .512 -.046 .008 
Processing Put-away manually will prevent stock 
from getting lost 
-.013 .128 .861 -.016 
The ways of coding the locations is  confusing -.093 -.282 .731 .107 
Some locations at the warehouse are too far to re .055 .144 .675 .240 
Is Inventory loss a system problem .196 -.112 .014 .848 
inventory loss is a technological problem .014 .132 .417 .657 
The current system play a significant role in supply 
chain management from the supplier to the stores 
-.361 .436 .141 .588 
 
4.6 Reliability  
The Cronbach’s Alpha items for each of the variables namely; Barriers to effective 
inventory, Inventory procedures, Drivers to effective inventory and Operational 
performance were 0.654, 0.673, 0.777 and 0.778 respectively. According to Pallant 
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(2013) values above 0.7 are declared acceptable and values above .8 are 
preferable. Reliability was tested using Cronbach’s Alpha. Cronbach alpha 
coefficient measures internal consistency of a scale (Pallant, 2013). 
 
Although De Vellis, (2003) claims that, the Cronbach’s alpha coefficient of scale 
should be above 0.7, however with short scales that have less than ten items it is 
normal to have a low Cronbach value of 0.5. Therefore, this scale the inter item 
correlation was examined and found to be within the required range of 0.2 to 0.4 as 
illustrated in tables appreciated for the inter-item correlation to present the mean. 
Inter correlation Matrix was measured and all the values are positive, indicating that 
the items are measuring the same independent variable.
 
4.6.1 Item-total statistics reliability on drivers to effective inventory 
 
Table 4.8 show that all values are positive which proves that the items are 
measuring the same underling characteristic (See Appendix 2 for indicators D1 to 
D7).  The item included in the table (item-total statistics) reflect that they all measure 
the same thing from the scale, since these no value less than 0.3 from the corrected 
item-total correlation which indicate high consistency. The current inventory system 
adopted by the organization has helped to reduce inventory loss. According to 
Pallant, (2013) Cronbach’s Alpha is referred to as acceptable if they are 0.7 and 
above. However, values that are 0.8 are more preferable. Table 4.9, Cronbach’s 
Alpha Column shows that all the values are above 0.70 therefore these show the 
significance of the. The scale meets the reliability requirement given that all the 
Cronbach Alphas if item deleted are below the overall Alpha (0.777). 
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Table 4. 8 Item-total statistics reliability on drivers to effective inventory 
 Scale mean 
if  
Tem deleted 
Scale 
Variance if 
Item 
Deleted 
Corrected Item-
Total 
Correlation 
Squared 
Multiple 
Correlation 
Cronbach's 
Alpha if Item 
Deleted 
D1 24.48 16.652 .578 .494 .733 
D2 24.37 17.769 .524 .423 .745 
D3 24.69 14.884 .537 .354 .747 
D4 23.98 19.624 .351 .155 .774 
D5 24.12 17.093 .502 .346 .748 
D6 24.51 16.535 .537 .404 .741 
D7 24.03 17.732 .501 .312 .749 
Cronbach’s Alpha = 0.777 
 
4.6.2 Item-Total Statistics reliability on barriers to effective inventory 
management 
According to Pallant, (2013) Corrected Item-Total Correlation, indicate the level to 
which each item correlates with the total score. Pallant, (2013) state that Values less 
than 0.3 in the corrected Item-Total Correlation measures something out of the 
context of the study. Therefore Table 4.9 the Corrected Item-Total Correlation 
column constitute of values from 0.408 to 0.573 that are higher than 0.3 which reflect 
good significance of the study (See Appendix 2 for indicators B1, B4 and B5). 
According to Briggs and Cheek, (1986) it is acceptable for the mean from the 
summary item statistics to be 0.2 to 0.4 as it is considered to be an optimal range for 
the inter-item correlation. 
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Table 4. 9 Item-Total Statistics reliability on barriers to effective inventory 
management 
 Scale mean 
if Item 
Deleted 
Scale 
Variance if 
Item 
Deleted 
Corrected 
Item-Total 
Correlation 
Squared 
Multiple 
correlation 
Cronbach’s 
Alpha if Item 
Delegate 
B1 4.90 3.957 .440 .225 .615 
B4 5.47 4.385 .573 .329 .417 
B5 5.61 5.306 .408 .203 .630 
Cronbach’s Alpha = 0.654 
4.6.3 Item- Total statistics reliability on procedure to effective inventory 
The results on inventory procedures from table 4.10 show that the values for 
corrected item- total correlation has been correctly scored since there are no 
negative values. The corrected item-Total Correlation consist of values that are less 
than 0.3 which indicate that IP4 = 0.270, IP6 = 0.213 and IP9 = 2.89 are measuring 
something different from the scale as a whole (See Appendix 2 for indicators IP1 to 
IP9). Pallant, (2013) claims that values (Less than 0.3) direct that the items are 
measuring something different from the scale.   From the Cronbach’s Alpha if item 
deleted all values are lower or equals to the final alpha value obtained which is 0.673 
or rather 0.7. According to Pallant, (2013) values above 0.7 are declared acceptable. 
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Table 4. 10 Item- Total statistics reliability on procedure to effective inventory 
 Scale Mean 
if Item 
Deleted 
Scale 
Variance if 
Item 
Deleted 
Corrected 
Item-Total 
Correlation 
Squared 
Multiple 
Correlation 
Cronbach's 
Alpha if Item 
Deleted 
IP1 24.97 22.582 0.433 0.290 0.626 
IP2 25.26 21.809 0.416 0.262 0.630 
IP4 24.45 24.449 0.270 0.239 0.666 
IP5 24.82 22.133 0.424 0.280 0.627 
IP6 24.02 26.200 0.213 0.214 0.627 
IP7 25.17 21.378 0.466 0.318 0.615 
IP8 24.41 23.578 0.380 0.220 0.640 
IP9 24.36 25.164 0.289 0.281 0.659 
Cronbach’s Alpha = 0.673 
 
4.6.4 Item- Total statistics reliability on Operational Performance 
DeVellis, (2013) stresses that Cronbach Alpha Coefficient of a scale should be 
above 0.7. While Pallant, (2013) states that values above 0.7 are acceptable and 
values above 0.8 are preferable. However, the scale has met the reliability 
requirement given that all the Cronbach Alphas if item deleted are below the overall 
Alpha of (0.778). 
It is usual to find a low Cronbach alpha when the scale contains fewer items (Pallant, 
2013). Corrected Item-Total correlation values show an indication of the level to 
which each item correlates with the total score. If the Corrected Item-Total 
correlation column contains values less than 0.3, those values are measuring 
something different from the scale. The corrected Item Total Correlation values from 
Table 4.11 are between 0.495 and 0.628, according to their significance (See 
Appendix 2 for indicators OP1 to OP6). 
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Table 4. 11 Item- Total statistics reliability on Operational Performance 
  Scale mean 
if Item 
Deleted 
Scale 
Variance if 
Item 
Deleted 
Corrected 
Item-Total 
Correlation 
Squared 
Multiple 
correlation 
Cronbach’s 
Alpha if Item 
Delegate 
OP1 16.96 7.573 .628 .491 .712 
OP2 17.12 8.020 .495 .292 .756 
OP4 17.10 7.440 .518 .328 .752 
OP5 16.83 8.239 .531 .422 .745 
OP6 16.92 7.443 .602 .419 .719 
Cronbach’s Alpha = 0.778 
 
4.7 Correlation Analysis 
Correlation is a technique that is used to investigate the relationship between two 
quantitative continuous variables (Pallant, 2013). According to Pallant, (2013)  the 
strength of the relationship is depended on the value of the correlation coefficient 
which can range from -1 negative correlation (as one variable increases the other 
decreases) to 1.00 (as one variable increases, so and the other) respectively. 
  
Pallant, (2013) specify that correlation of 0 shows no relationship between the 
variable, while correlation of 1.0 show an excellent positive relationship, however a 
negative correlation is considered as a perfect negative when it’s -1.0. Pallant, 
(2013) emphasize that Pearson’s correlation coefficient (r) is a measure of the 
strength of the association between the two variables.  The interpretation of R value 
between 0 and 1 is done by different Authors; however, Cohen, (1988) argues the 
guideline to be; small r = 0.10 to 0.29, medium r = 0.30 to 0.49 and large r = 0.5 to 
1.0. 
 
4.7.1 Correlation among Predictor Variables on Operational Performance 
The results of the Pearson correlation coefficient from the Table 4.13 below indicate 
the direction of the relationship between the variables. Preliminary analyses were 
performed to ensure no violation of the assumptions of normality, linearity and 
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homoscedasticity. The researcher has picked up a strong positive correlation 
between the drivers and operational performance, r=0.510, n=121, p<.01. The value 
0.37 indicate a positive relationship between inventory procedures and the barriers. 
 
Table 4. 12 Correlation analysis of the study 
Pearson 
Correlation 
Operational 
Performance 
Barriers 
Inventory 
Procedures 
Drivers 
Operational 
Performance 
1    
Barriers 0.034 1   
Inventory 
Procedures 
.182* .377** 1 
 
Drivers .510** -0.024   0.037 1 
 
4.8 Regression analysis 
Standard multiple regression was used to measure/assess the impact of the three 
control measures (barriers, inventory procedures and drivers) to predict operational 
performance. Preliminary analyses were conducted to ensure no violation of 
normality, linearity, multicollinearity and homoscedasticity. These all alludes to 
different parts of the distribution of scores and the idea of the underlying relation 
between the factors. 
 Normality Refers to the normally distribution of residuals about the predicted 
dependents variables (DV). 
 Linearity refers to the straight-line relationship of residuals with predicted DV 
scores 
 Multicollinearity normally takes place when in dependent variables are 
highly correlated  (r= 0.9) 
 Homoscedasticity all predicted scores are equals to the variance of the 
residuals about predicted variables 
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4.8.1 Model Summary 
 
Table 4.13 illustrates how much of variability of the independent variable is not 
explained by independent variables under R squared.  From the model summary 
below R is .536 which is a strong positive connection between inventory loss and 
operational performance. Adjusted R square is 0.287 meaning that only 28.7% of 
variance is predicted by the independent variables. 
 
Table 4. 13 Model Summary 
Model R R Square Adjusted R 
Square 
Std. Error 
Square 
Std Error of 
the estimate 
1 0.536 0.287 0.269 0.60914 
  
4.8.2 ANOVA 
The ANOVA is presented in Table 4.14; the F is statistically significant (p-value < 
0.05). Therefore, the model is statistically significant predicting how drivers, barriers 
and inventory procedures contribute to the impact of operational performance at 
North Rand Spar distribution. 
Table 4. 14 ANOVA 
Model Sum of 
Squares 
Df Means 
Squares 
F Sig 
Regression 17.473 3 5.824 15.697 0.000 
Residual 43.412 117 0.371   
Total 60.885 120    
 
4.8.3 Regression Coefficients 
From Table 4.15 it is observed that, “drivers” Beta = 0.503 influenced the greatest 
measure on operational performance, “inventory procedures” Beta = 0.171 
influenced a small and statistically significant impact on operational performance, 
and that “barriers” -.018 influenced a negative, but statistically insignificant influence 
on operational performance. Two variables are significant with drivers at 0.00 and 
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inventory procedures at 0.45 since p ≤ 0.5. The significance for the barriers at 0.831 
shows no significance for operational performance.  
 
Table 4. 15 Regression Coefficients 
 Unstandardized Coefficients Standardized Coefficients  
Model B Std.Error Beta t Sig 
1 (Constant) 2.083 0.359  5.804 0.000 
Barriers -0.013 0.061 -0.018 -0214 0.831 
Inventory 
Procedure 
0.125 0.062 0.171 2.022 0.045 
Drivers 0.456 0.071 0.503 6.434 0.000 
 
 
The results indicate the adjusted R Square (0.287), ANOVA (ρ < .001) and the 
standardized β coefficient of each of the three control measures (β = 2.083, ρ= –
.018; β = 0.171, β = 0.503).  The relationship between these variables was 
measured using the multivariate regression analysis. The relationship between the 
variables such as barriers, Drivers and benefit affect the organisational performance 
at North Rand Spar Distribution as presented in equation (2). Figure 4.7 presents an 
illustration of the conceptual model that informed the development of the regression 
model.  
 
OP= β0 + β1 x1+ β x22+ β3 x3………………………. 1 
OP= 2.083 - 0.018x1 + 0.171 x 2 + 0.503 x3……………2   
OP= 2.083 + 0.171 x 2 + 0.503 x3 ……………2 
Where;  
OP= Operational Performance  
β0 = Constant  
X1= Barriers to effective  
X2= inventory procedures to effective inventory Management 
X3= Drivers to effective inventory Management 
ε = Error term  
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β1, β2, β3, are the coefficients of model.  
The ε = error term represented the unknown variable 
 
  
  
Figure 4. 7 Illustration of the regression model for North Rand Spar Distribution 
 
4.9 Discussions  
Discussions of the findings are done to create clear picture of the relationship among 
variables or rather the study’s four objectives. The results of the objectives are 
presented to give a brief summary of the findings. 
The first objective of the study was to examine the inventory procedures at North 
Rand Spar distribution. The study reveal that , even though Spar checks their most 
valued items frequently, it could be seen that majority of respondents believes that 
stock get lost due to human error or system error through the supply chain. This 
implies that North Rand Spar distribution is faced by some challenges that mitigate 
against their inventory management since stock get lost or misplaced in the 
warehouse. Huber, (2007) list the major contribution to products shrinkage as; 
 Discrepancies; 
 theft;  
Operational 
performance 
Barriers to effective 
inventory 
performance 
- 0.018 
Procedures to 
effective inventory 
0.171 
 
Drivers to effective 
inventory 
0.503 
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 misplaced and lost products  
 
The second objective of the study was to assess the barriers to effective inventory in 
service operation management at North Rand Spar distribution. Majority of the 
respondents wish they could rotate within the departments in the warehouse so that 
they can grow and know how other departments function and further develop their 
skills. However, the respondents also indicated that training on inventory procedure 
is insufficient. This makes it difficult for employees to get used to the system, 
especially new employees. The findings agree with the study conducted by Oballah, 
et al., (2015). Inadequately trained staff in many instances leads to causes of poor 
performance where inventory. The findings further conform to the study by Ayad, 
(2011) who reported that inventory management practices have a positive impact on 
performance. 
 
The third objective of the study is to evaluate the drivers to effective inventory in 
service operation management. The responses were mostly positive on the drivers 
regarding the system Spar distribution uses. It is clear that the respondents agree 
with the type of inventory system the organisation has in place. According to 
Supplychainonline, (2009) Spar has improved its inventory management system and 
adherence to the best operating practices using the Just-in-time deliveries from 
suppliers to Spar.  
Technology makes strategies for stock administration and techniques for assessing 
stock administration progressively efficient, increasingly exact, and increasingly 
accurate (Huber, 2007). Examples of the role of technology in stock administration 
integrate using hand-held scanning gadgets for periodic stock control by scanning 
the barcodes on items package, bin or location, submitting procuring orders 
electronically following to inputting the scanned data into a PC by means of an online 
system, for example. 
As much as the system in place is capable and effective to minimise inventory loss. 
Spar Rand distribution; still have few issues to pay attention on; 
 Employee empowerment and recognition especially in the picking and 
packing departments, by so doing employees should be encouraged and 
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there will be better workflow that might reduce the loss of stock and 
inaccuracies. Blog, (2018) claims that put always, retrieving products and 
pick-and-pack services are the most important part in the organisation. 
 Training staff; the researcher believes that getting employees trained 
regularly improves employee’s efficiency and assist to reduce inventory loss 
since employee will be familiar with the technologies and processes 
introduced by the organization. 
 The layout of the warehouse as determines the level of efficiency in 
operations.  Adaptalift group, (2013) emphasized that poor layout of the 
warehouse result on a negative impact in the business such as; productivity 
reduction, inventory control problems, and mistakes in shipping. 
 
The last objective of the study was to examine the benefit to effective inventory. The 
aim of the researcher for this objective was to try to understand how the benefit 
would have impact on the organisation efficiency. However the was no positive 
correlation between the objective (benefit to effective inventory and inventory loss). 
The above statement might be because it is not guaranteed that the Implementation 
of performance checklist may reduce inventory loss while increasing the level of 
effectiveness within the warehouse. Even though Blog, (2018) states that checklist 
serves as a motivational tool; real-time up-to-date information maintains high 
efficiency in teams and individuals. 
Majority of the respondent agree that the location of some products need proper 
arrangement for better supply chain operations as some of them can be so difficult to 
reach.  Although, employees do not think that the organizations current system has a 
problem, however a few still believe that these always a room for improvement in the 
current inventory control system, which in turn is likely to promote better quality of 
service. APS Fulfillment Inc,(2016) emphasis that companies can have the best 
systems and procedures to work on but these always a need to enhance them in the 
future. Therefore, the capability and enthusiasm to embark on such activities will go 
a long way to keeping productivity and competitiveness high. Not only Spar 
distribution uses RFID but Industries like real, Hospitals, pharmacies, security, 
aviation supply chain and logistics and manufacturing has adopted the RFID 
technology (Kereri & Adamtey, 2019). Blog, (2018) state that there many companies 
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that use RFID technology to improve efficiency during receiving process and track 
their materials in a more cost effective means. 
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CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS 
5.1 Conclusions 
The study’s main aim was to examine the impact of inventory loss in service 
operations management of warehouses with a view to preventing inventory loss for 
better productivity. The data survey questions were generated based on the main 
research question and the four sub-questions that were based on the service 
operations management within the warehouse. The service operations within North 
Rand Spar were evaluated and a new model was identified. 
This research found that operational performance is an independent variable, as it 
does not have a negative impact on the research study. From this research, it 
become evident that lack of training and lack of motivation for staff acts as a huge 
negative impacts in service operations management. In contrast the positive impacts 
found were that, Spar distribution uses RFID system. This system has the ability to 
deliver visibility of stock, increase effectiveness and hypothetically reduce product 
shrinkage.  
A good system is inadequate when people who need to use it are not fully equipped 
or constantly trained to use it. More so, if these also lack of motivation and 
recognition from the management side, having a good system and training done 
regularly is a waste of the organisations time and money. The study discovered 
factors that have an important contribution of motivating and keeping employees 
encouraged as it also plays an important role in the warehouse .Those factors are 
Involving employees’ ideas, communicate with employee and lastly consider 
motivation and incentives.  
 
 
.  
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5.2 Recommendations 
As the statement of research problem indicated that inventory management had 
been a problem for many organisations and this could be one of the reasons for 
inventory loss and with warehouses operating in the ever-changing environment. 
These changes may include new accreditation requirements (standards), staff 
turnover, new projects, budget cuts, new policies and increased workloads. Over a 
period, the process of adapting to such changes may result in a warehouse 
operation not operating as efficiently as possible, and that will have an impact on 
inventory. In light of the statement above the following can be recommended: 
 Enhance Communication: Management must clearly communicate the 
goals and processes of the organisation to the employees in the 
warehouse. By so doing, employees understand their importance in the 
warehouse and that improves productivity. Management must be 
approachable open to communication as it helps to improve employee 
morals and reduce turnover rate 
 Implement Training Series: Most operational systems and processes lack 
value if the employees do not understand them. Employees need to be 
trained frequently on the system. 
 Consider Incentives: Warehouse significant areas that are mostly the large 
part of organisations are picking and packing, retrieving and receiving 
department. In order for an organization to succeed, the above-mentioned 
departments need to be motivated. The organization need to find 
techniques to motivate their staff. Monetary incentives and recognition 
system can encourage employees to take pride on their job.  
 Evaluate Processes: Procedures need to be evaluated over time, due to 
ever changing environment and ways of doing things. It is important for any 
organization to disentangle old processes and take time to work out proper, 
smooth, standard set of procedures to reflect how the organisation works 
on the present day. A set of standards need to be developed for all aspects 
of operations, as it saves time and eliminate the risk of errors. 
 Minimize errors: this study proves that work hours are being wasted by 
employees working out on an improper labeling of locations that often time 
lead to stock loss, incorrect order or misplaced items. A proper warehouse 
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management system will support on an easy flow of product, identification 
of inaccuracy issues and lastly records of deceptive errors. 
 Optimization and layout: Different design of location in the warehouse can 
make processes run smoothly. Pallet racks may be good for large and 
medium product but small products need to be created bins since they 
become loose and its easier for them to be misplaced. It is recommended 
that products must not be mixed in one bin as it’s reduces picking 
productivity.  
5.4 Future research areas 
Further research is required, to measure further the impacts of shrinkage mainly 
focusing on damages of dry and perishable inventory and how organizations can 
minimize and handle damaged product. In other words, future research studies 
should examine these variables individually or collectively and investigate how they 
impact the organization turnover. Furthermore, new studies need to be extended to 
the different types of shrinkage and their processes in order to generate its findings. 
However, the scope of this study was limited to shrinkage (inventory getting lost in 
the warehouse). 
 
 
 
 
 
 
  
 
 
90 
 
6.0 REFERENCES 
References 
Adaptalift Group, 2013. Improving the layout of your warehouse. [Online]  
Available at: 
https://www.aalhysterforklifts.com.au/index.php/about/blogpost/improving_the_layout
_of_your_warehouse 
[Accessed 23 10 2018]. 
APS Fulfillment Inc, 2016. How to improve warehouse productivity. [Online]  
Available at: https://www.apsfulfillment.com/warehousing-solutions/how-to-improve-
warehouse-productivity/  
[Accessed 12 February 2019]. 
Aranda, D. A., 2003. Service operations strategy flexibility and performance in 
engineering consulting firms. International journal of operations & production 
management, 23(11), pp. 1401 - 1421. 
Arifuddin, M., 2016. bayt. [Online]  
Available at: https://www.bayt.com/en/specialties/q/281847/what-are-the-biggest-
challenges-for-inventory-stock-controller-in-logistic-field/ 
[Accessed 23 September 2018]. 
Armistead, C., 1990. Service operations strategy: Framework for matching the 
service operations task and the service delivery system. International journal of 
service industry management, 1(2), pp. 6 - 16. 
Arrelid, D. & Backman, S., 2012. How to manage and improve inventory control: A 
study at AB Ph Nederman & Co for products with different demand pattern, Lund: 
Lund University Publications . 
Augustin, A. N. & Agu, O., 2013. Effect of inventory management on organisational 
effectiveness. Information and knowledge management, 3(8), pp. 232-241. 
Ayad, K. A., 2011. Inventory management in pharmacy practice. Review of literature, 
2(4), pp. 151 - 156. 
Ballard, R. L., 1996. Methods of inventory monitoring and measurement. Logistics 
information management, 9(3), pp. 11 - 18. 
Biggart, T. & Gargeya, V., 2002. Impact of JIT on inventory to sale rations. Industrial 
management & data system, 102(4), pp. 197 - 202. 
Blaikie, N., 2010. Design social research. 2 ed. Cambridge: Polity Press. 
Books LLC, 2010. Quantitative research: statistical survey, quantitative marketing 
reserach, amba research, quantitative history, labour force survey. Memphis: 
General Book. 
 
 
91 
 
Bredell, R. & Walters, J., 2007. Intergrated supply chain risk management.. Journal 
of transport and supply chain management, 1(1), pp. 1 - 17. 
Briggs, S. R. & Cheek, J., 1986. The role of factor analysis in the development and 
evaluation of personality scales.. Journal of personality, 54(1), pp. 106 - 148. 
Bryman, A., 2012. Social research methods. 4 ed. New York: Oxford Univerty press 
Inc.. 
Burns, A. & Bush, R., 2014. Marketing research. 7 ed. s.l.:Pearson. 
Cattell, R. B., 1966. The scree test for the number of factors. Multivariate behavioral 
research, 1(2), pp. 245 - 276. 
Champman, P., Beck, A. & Peacock, C., 2002. Shrinkage in Europe. Stock loss in 
the fast- moving consumer goods sector, October, 15(4), pp. 25 - 39. 
Chen, Y. X. & Mu, 2016. Improving just-in-time manufacturing operations by using 
internet of things based on solutions. Bedfordshire, Elsevier B.V. 
Christensen, T. et al., 2001. Biogeochemistry of landfill leachate plumes. Department 
of Environmental Science and Engineering, 16(7-8), pp. 659 - 718. 
Christopher, L. et al., 2017. The Positive functioning inventory. Indian Journal of 
positive psychology, 8(3). 
Cohen, J., 1988. Statistical power analysis for behavioral sceince. 2 ed. Hillsdale: 
Lawrence Erlbaum Associates. 
Collis, J. & Hussey, R., 2003. Business research. 2, Illustrated ed. s.l.:Palgrave 
Macmillian. 
Colman, B. J., 2000. Determining the correct service level target. Production and 
inventory management journal, 41(1), pp. 169 - 176. 
Coy, C., 2013. Rework. [Online]  
Available at: https://www.cornerstoneondemand.com/rework/employee-rotation-
works 
[Accessed 23 October 2018]. 
Darlington, C. C. & Urban, B., 2011. Adoption of automatic identification systems by 
grocery retailers in the johannesburg area. journal of transport and supply chain 
management, 30 November.5(1). 
De Vellis, R. F., 2003. Scale development: Theory and applicatons. 2 ed. Thousand 
Oaks: Sage . 
Dervitsiotos, K. N., 1981. Operational management, New York: McGraw-Hill. 
Dotson, C. L., 2015. Fundamentals of Dimensional Metrology. 6 ed. s.l.:Cengage 
Learning. 
Dowler, J., 2015. Paragon Film. [Online]  
 
 
92 
 
Available at: www.paragon-u.com/types-of-inventory-control-systems 
[Accessed 3 September 2016]. 
Easterby-Smith, M. & Lyles, A. M., 2004. Handbook of Organizational Learning and 
Knowledge Management. Organisation studies, 25(3), pp. 481 - 496. 
Fincham, J. E., 2008. Response rates and responsive for surveys, standards, and 
the journal. American Journal of pharmaceutical education, 72(2), p. 43. 
Finkenzeller, K., 2010. RFID Handbook: Fundamentals and applications in 
contactless smart cards, radio frequesncy identifiction and near-field 
communication.. 2 ed. Chinchester: Carl Hanser Verlag. 
Formaspace, 2017. 13 Tips for your ultimate warehouse design & layout. [Online]  
Available at: https://formaspace.com/articles/material-handling/13-tips-for-ultimate-
warehouse-design/ 
[Accessed 19 September 2018]. 
Gill, J. & Johnson, P., 2010. Research methods for managers. Fourth Revised 
edition ed. London,: Sage . 
Goddard, W. & Melville, S., 2004. Research Methodology. 2 ed. KwaZulu-Natal: Juta 
and company LTD. 
Granville, S. E. a. D., 2007. Exellence in inventory management: How to minimize 
costs and maximise service,. s.l., Liverpool academic press. 
Groonatilake, P. C. L., 1984. Inventory control problems in developing countries. 
International journal of operations and production management, 4(4), pp. 57 - 64. 
Hair, J., Anderson, R., Black, B. & Babin, B., 2016. Multivariate Data Analysis. 7 ed. 
s.l.:Pearson Education. 
Hao, L., Zhong, Y., Li, Z. & Jing, L., 2019. An RFID and sensor technology-based 
warehouse center: assessmeny of new model on a superstore in China. Assembly 
Automation, 39(1), pp. 86 - 100. 
Hasluck, C., 2012. Why businesses should recruit young people, London: UK 
commission for employment and skills. 
Heizer, J. a. R. B., 2008. Operations Management. 9, illustrated ed. Florida: Pearson 
Prentice Hall. 
Huber, N. a. M. K., 2007. Vendor perceptions of how RFID can minimize product 
shrinkage in the retail supply chain. Turkey, s.n., pp. 1-6. 
Huck, S. W., Cormier, W. H. & William G, B. J., 1974. Reading statistics and 
research. s.l.:Harper & Row. 
Huysamen, 1994. Methodology for social and behaviour sciences. University of 
Virginia: Southern book publishers. 
 
 
93 
 
Info Entrepreneurs, 2009. Stock control and inventory. [Online]  
Available at: https://www.infoentrepreneurs.org/en/guides/stock-control-and-
inventory/ 
[Accessed 22 September 2018]. 
Johnston, R., 1994. Operations: from factory to service management. International 
journal of service industry management, 5(1), pp. 49 - 63. 
Kaiser, H. F., 1970. A second generation little jiffy. Psychmetrika, 35(4), pp. 401 - 
415. 
Khanzode, 2004. Research methodology: Techniques and trends. New Delhi: APH 
publishing corporation. 
Kothari, C. R., 2009. Research Methodology: Methods and techniques. 2 ed. Jaipur 
India: New age international Pvt Ltd. 
Krajewski, L. J., Ritzman, L. P. & Malhotra, M. K., 2012. Operations Management: 
Processes and Supply chains. 10, revised ed. s.l.:Pearson Education, Limited 2012. 
Kumar, A., Senapati, P., Mishra, B. C. & Routra, A. B., 2012. An extensive literature 
review on lead time reduction in inventory control. International Journal of 
Engineeing and advancedd technology, 1(6). 
Kumar, R., 2011. Reviewing the literature. In: Research Methodology. London: Sage 
publication, pp. 46 - 55. 
Leonard, K., 2018. Advantages & disadvantages of excess inventory. [Online]  
Available at: https://smallbusiness.chron.com/advantages-disadvantages-execess-
inventory-21908.html 
[Accessed 22 September 2018]. 
Lincoln, N. D. a. Y., 2015. The sage handbook of qualitative research. Third ed. 
s.l.:Thousand Oaks: Sage publications. 
Lwiki, T., Ojera, P. B., Mugenda, N. G. & Wachira, V. G., 2013. The Imapct of 
inventroy management practices on financial performance of sugar manufacturing 
firms in Kenya. International journal of business humanities and technology, 3(5), pp. 
75 - 85. 
Mafuwane, B., 2011. The contribution of instructional leadership to learner 
performance. Doctoral dissertation University of pretoria. 
Malhotra, N., 2012. Journal of management research. India, Indian institute of 
management, pp. 7-8. 
Mason, J., 2007. Quantitative researching. Second ed. Lodon: Sage publications. 
Menor, A., Roth, V. & J., L., 2003. Insights into service operations management. A 
research Agenda, 12(2), pp. 145 - 164. 
 
 
94 
 
MicroChannel Service blog, 2015. Inventory Management: The causes of inventory 
shrinkage. [Online]  
Available at: http://www.microchannel.com.au/company-blog/january-2015/inventory-
management-shrinkage-causes  
[Accessed 9 September 2017]. 
Mohan, N. D. & Vijayakumar, J., 2015. Fighting retail shrinkage through intelligent 
analysis and validation, Bangalore : infosys. 
Naresh Malhotra, D. B. a. P. W., 2012. Marketing research: An Applied approach. 4, 
illustrated ed. s.l.:Pearson education. 
Ngugi, K. & Godana, E. B., 2014. Determinants of effective inventory management at 
Kenol kobil limited. European Journal of business management, 1(11), pp. 341 - 361. 
Oballah, D., Waiganjo, E. & Wachiuri, W., 2015. Effect of inventory management 
practices on organisational performance in public health institutions in Kenya. 
International journal of education and research, 3(3), pp. 703 - 714. 
Ogbo, A., 2011. Production and operations management. Supply chain 
management: An international journal, 12(4), pp. 284 - 296. 
Ogbo, A., Victoria, I. O. & Ukpere, W., 2014. The Impact of Effective Inventory 
Control Management on Organisational Performance: A Study of 7up Bottling 
Company Nile Mile Enugu, Nigeria. Mediterranean journal of social sciences, 5 (10), 
pp. 109 - 118. 
Pallant, J., 2013. SPSS survival manual, s.l.: McGraw-Hill Education. 
Patil, R. & Singh, G., 2016. Invetory management and analysis in an orthodontic 
practice. Seminars in orthodontics, 4 August, 22(4), pp. 280 - 288. 
Petty, N., Thomson, O. & Stew, G., 2012. Introducing qualitative research 
methodologies and methods. Sport and health science, 17(5), pp. 378 - 384. 
Platow, B., 2015. Fronetics: Marketing the supply chain. [Online]  
Available at: https://www.fronetics.com/women-in-the-supply-chain-insight-from-a-
seasoned-ally/ 
[Accessed 24 October 2018]. 
Querini, M. et al., 2011. 2D Colour barcodes for mobile phones. International journal 
of computor science and application, 8(1), pp. 136 -155. 
Ramalingam, S., 2014. Shrinkage control - How and how much have you lost. 
[Online]  
Available at: https://www.linkedin.com/pulse/20140825085540-115338191-
shrinkage-control-how-and-how-much-have-you-lost 
[Accessed 13 October 2017]. 
 
 
95 
 
Rohilla, P., 2010. Research Methodology. s.l.:APH publishing corporation. 
Rosenberg, B. & Garfinkel, S., 2005. RFID: Applications, Security, and Privacy. 
s.l.:Addison-Wesley Professional. 
Sarkka, M. & Lillrank, P., 2011. The service machine as a service operation 
framework. Strategic outsourcing: an international journal, 4(3), pp. 274 - 293. 
Saunders, M., Lewis, P. & Thornhill, A., 2006. Research methods for business 
students. 4 ed. Harlow: Prentice Hall. 
Saxema, R. S., 2009. Inventory Management: Controlling in fluctuating demand 
environment. 1 ed. New Delhi: Global India publications. 
Scott, J., 2018. An analysis of coordination, communication and collaboration of 
information in the warehouse: a case for RFID and wireless sensor technology. 
Karlstad Business school, Karlstad University. 
Simatupang, I., Gunawan, L. & Tongar, M., 2014. Pharmaceutical product 
distribution with demand information sharing. International Journal intergrated supply 
management, 9(1), pp. 74 - 93. 
Spar International, 2015. Spar International annual report, s.l.: s.n. 
Spar, n.d. Our Business. [Online]  
Available at: https://www.spar.co.za/About-SPAR/Company 
[Accessed 20 January 2019]. 
Stamm, C., Smith, D. & Wayland, G., 1989. Inventroy control prctices in 
manufacturing firms. America Journal of business, 4(1), pp. 53 - 56. 
Stevenson, W., 2009. Operations Management. s.l.:s.n. 
Stevenson, W. J., 2010. In: Operations Management. London, United States: 
McGraw-Hill Education - Europe, p. 550. 
Supplychainonline, 2009. Supplychainonline.co.za. [Online]  
Available at: www.supplychainonline.co.za/pressItem.aspx?ID=32 
[Accessed 6 March 2017]. 
Sutter, B., 2014. Reducing employee theft through inventory tracking. [Online]  
Available at: http://www.waspbarcode.com/buzz/reducing-employee-theft/ 
[Accessed 19 January 2019]. 
Swanson, R. & Chermack, T., 2013. Theory building in the applied disciplines. 1 ed. 
San Francisco: Berrett-Koehler. 
Takim, S., 2014. Optimization of effective inventory control and management in 
manufacturing industries: Case study of flour mills company calabar Nigeria. Journal 
 
 
96 
 
of emerging trends in engineering and applied sciences, 1 August, 5(4), pp. 265 - 
276. 
Taylor, G. R., 2005. Integrating quantitative and qualitative methods in research. 2 
ed. s.l.:University press of America. 
Templar, S. & Chapman, P., 2006. Scoping the contextual issues that influence 
shrinkage measurement. International journal of retail & distribution management, 
34(11), pp. 860 - 872. 
Tersine, R. J., 1994. Principles of inventory and materials management. 4 ed. New 
York: Elsevier North-Holland. 
Thurstone, L. L., 1947. Multiple-factor analysis; a development and expansion of the 
vectors of mind. Chicago: University of Chicago press. 
Titus, W. & Shamapande, S., 2016. Rethinking loss prevention and shrink 
management, s.l.: s.n. 
Trujillo, P., 2014. The cost of picking from the wrong inventory Bin. [Online]  
Available at: http://www.waspbarcode.com/buzz/cost-picking-wrong/ 
[Accessed 23 October 2018]. 
Viale, D. J., 1996. Basics of inventory management from warehouse to distribution 
center. 8927 ed. s.l.:Crisp Learning . 
Wachira, V. G., Mugenda, N. G., Ojera, P. B. & Lwiki, T., 2013. The Impact of 
inventory management practices of financial performance of sugar manufacturing 
firms in Kenya. International Journal of business, humanities and technology, 3(5), 
pp. 75 - 85. 
Waters, D., 2008. Inventory control and management. 2 ed. s.l.:Wiley . 
Wiki, E-Commerce, 2012. Electronic Data Interchange. [Online]  
Available at: http://en.ecommercewiki.info/fundamentals/electronic_data_interchange 
[Accessed 17 September 2017]. 
Wilson, J., 2010. Essentials of business research. 1 ed. New Delhi: Sage . 
Wonolo, 2018. How to Improve Warehouse Operations: 50 Tips and Best Practices. 
[Online]  
Available at: https://www.wonolo.com/blog/how-to-improve-warehouse-operations/ 
[Accessed 14 January 2019]. 
Ziukov, S., 2015. A literature review on models of inventory management under 
uncertainty. Business systems and economics, 5(1). 
 
 
 
97 
 
 
APPENDIX 1 
 
GLOSSARY OF TERMS 
Location:  Physical space in the warehouse that a product can be kept in, like a 
shelf or a bin. 
Retrieving the systematic process of collecting and arranging data so that they can 
be located and packed on request.  
Picking: A process that plays an important part on supply chain’s effectiveness. It is 
the process of taking a product in a specified allocation/ bin for dispatching to fulfil a 
customer’s demand. 
Pallet: Flat transport structure that is being used to transport inventory in a stable 
position by using a fork lift, pallet jack and crane.   
Bin: It describes the position in the warehouse where the goods is or can be stored 
Shrinkage:  Inventory loss that is attributed from theft, damaged products, Fraud, 
human error. 
Inbound Receiving and storage of inventory coming in to the organisation 
Outbound:  Storage and dispatching of inventory going out of the organisation 
Put-away: the procedure that take place from moving stock from the warehouse loor 
to its own respected location. 
Distribution: Centre where inventory is kept and to be distributed in retails and 
wholesalers in future as per customer orders. It is also known as a warehouse  
Raw Materials: materails or substances used in the primary production or 
manufacturing of goods.  
Returns:  Goods returned to the warehouse by the end customer, retail outlet or 
courier for any reason, and all packed release orders where the Ordering Person 
cancelled the release. 
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Replenishment: the movement of inventory from reserved location to primary 
location. Replenishment is necessary for a flexible supply chain within the 
warehouse, and effective picking processes. 
Obsolete inventory: products in the company's warehouse that have either 
become obsolete or passed their sell-by date. 
Motivation: A system or method used for influencing employees behaviour, and 
encouraging them by creating a workplace that is suitable to work in invigorating. 
Incentives: Pay rewarded to an employee after a recognition of great performance. 
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APPENDIX 2: QUESTIONNAIRE 
The inventory procedures  
Instruction: Kindly indicate the extent of your agreement with the statement below by 
ticking [√] one of the spaces provided. Where  
SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree;   SA = Strongly 
Agree 
    SD  D  N A SA  
IP1  The system that is being used from receiving a product to 
its designated location needs to be upgraded.  
 1 2 3  
4 
 5 
IP2  Inventory loss is a system problem.   1 2 3  
4 
 5 
IP3  The current system plays a significant role in supply chain 
management from the supplier to the stores. 
 1  
2 
3  
4 
5 
IP4 There are lot of stages a product needs to go through 
before it reaches its location.  
 1  
2 
3 4  5 
IP5  Stock does get misplaced in the warehouse.  1 2 3  
4 
5  
IP6 Shrinkage is monitored daily to ensure accuracy of physical 
stock 
 1 2 3 4 5  
IP7 The process of dispatching, receiving and picking of mixed 
products is the reason why stock gets lost or misplaced. 
 1 2 3  
4 
5  
IP8 Inventory loss is caused by human error problems. 1 2 3 4 5 
IP9 Documented stock take operations manual in place is being 
adhered to in full. 
 1 2 3 4 5  
IP10 Higher value items are checked frequently  1  
2 
3  
4 
5 
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Section 3: The barriers to effective inventory  
Instruction: Kindly indicate the extent of your agreement with the statement below by 
ticking [√] one of the spaces provided. Where:  
SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly Agree  
 
   SD  D  N A SA  
B1  Some locations in the warehouse are too far to 
reach. 
 1 2 3  4  5 
B2  It is advisable that employees are rotated or 
given the opportunity to learn other sub-
departments operations.   
 1  2 3 4  5 
B3  Training on inventory procedure is conducted by 
the company.  
 1  2 3 4  5 
B4  The way of coding locations is confusing.  1 2 3  4  5 
B5 The system the organization is currently using is 
not user-friendly. 
1  2 3  4  5 
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Section 4: The drivers to effective inventory  
Instruction: Kindly indicate the extent of your agreement with the statement below by 
ticking [√] one of the spaces provided. Where: 
SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree;   SA = Strongly 
Agree 
   SD  D  N A  SA  
D1  The current inventory system adopted by the 
organization has helped to reduce inventory 
loss.  
 1  2 3 4  5 
D2  The type of Inventory system that the 
organization is using promotes efficiency.  
 1  2 3 4  5 
D3   Employee are encouraged to bring ideas on 
how to improve the organizations efficiency. 
 1  2 3 4  5 
D4  The layout of the warehouse is important to 
access stock. 
 1  2 3 4  5 
D5  Employee empowerment and recognition 
motivates good service quality.   
 1  2 3  4 5 
D6 Efficient management of inventory in this 
organization boosts employee morale.  
 1  2 3 4  5 
D7 The use of Barcode system reduces inventory 
losses. 
1 2 3 4 5 
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Section 5: Operational performance of effective inventory  
Instruction: Kindly indicate the extent of your agreement with the statement below by 
ticking [√] one of the spaces provided. Where  
SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree;   SA = Strongly 
Agree 
   SD  D  N A SA  
OP1  Having performance checklist helps increase 
the level of efficiency. 
 1   2 3  4 5 
OP2  Improvement in the current Inventory control 
system promotes better Operations activities in 
the company.  
 1  2 3 4  5 
OP3  The location of some products need to be re-
arrange for better movement and flow of 
operations. 
 1  2 3 4 5 
OP4  Application of computerized warehousing 
influences production efficiency. 
 1  2 3  4 5 
OP5  Encouraging employee to do other jobs like 
housekeeping in the warehouse, minimizes 
expenditures and inventory from getting lost. 
 1  2 3  4 5 
OP6 The use of radio frequency identification devices 
influences production efficiency. 
1 2 3 4 5 
 
 
 
 
 
 
 
 
